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Preface

This volume contains presentations delivered at the third plenary meeting of the International Collaborative
Effort (ICE) on Automating Mortality Statistics held April 7-10, 2003 in Washington, DC. The mission of the
ICE on Automation is to (1) share knowledge and experience of automated systems for coding mortality
information, (2) develop and improve existing automated systems through international collaboration, (3)
facilitate the transition to ICD-10 for mortality, and (4) establish mechanisms for technical support of automated
systems. At the third ICE plenary, over 80 participants from 25 countries came together to discuss these issues.

The third ICE plenary meeting recognized the continuing, and largely successful, efforts to implement the
recommendations of the first ICE meeting. These recommendations led to the establishment of the Mortality
Forum, the WHO Mortality Reference Group, the WHO Electronic Tools Committee, the WHO Subgroup on
Education, and the NCHS international training program on mortality coding for automated systems, all in the
years following the first ICE plenary. These groups are now firmly established in the international sphere and
follow a regular routine of meetings and other activities.

The third plenary meeting also saw the introduction of several themes that will remain the focus of the ICE
on Automation in future years: growing international collaboration on the development of automated coding
systems; the widespread and growing interest in electronic registration of deaths and certification of cause of
death; and efforts to simplify the adaptation of automated coding systems for use in different languages. The
conference included presentations on a variety of topics related to automating mortality statistics, including
comparability studies, automation and coder training, electronic death registration, language issues in automated
systems, analysis of multiple causes of death, and knowledge and data dissemination. In addition, a panel
discussion on data quality used an innovative question-and-answer format to provide expert answers and
discussion of issues raised by the conference participants.

We remain very pleased with the interest and collaboration generated by this ICE, and look forward to
continuing this activity into the future.
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Opening Remarks







Welcome

Dr. Robert N. Anderson, National Center for Health Statistics, Centers for Disease Control and Prevention,
U.S. Department of Health and Human Services

On behalf of the planning committee, I welcome you to the third meeting of the International
Collaborative Effort on Automating Mortality Statistics (ICE). I am sure that over the next few days we shall
have some fruitful discussions that will help us all in our efforts to improve or implement automated systems
in our respective countries.

Before we proceed, I want to be sure to acknowledge some of the people without whom we would not
have been able to put together this conference: Ken Kochanek and Ari Minifio of the Mortality Statistics
Branch at the National Center for Health Statistics (NCHS), Juan Albertorio of the Office of International
Statistics at NCHS, Pat Drummond of the Office of Management at NCHS, the staff of Courtesy Associates,
and Suzanne Howard who assisted on logistics.

I also want to especially acknowledge the contributions of Sam Notzon, who has been tireless in his
efforts to make sure that this conference was organized and implemented. Also, let me acknowledge the
members of the planning committee who put together the sessions and secured the speakers.

Now I would like to turn the podium over to Dr. James Weed, Acting Director of the Division of Vital
Statistics at NCHS, who will provide welcome. Following Dr. Weed will be Dr. Ed Sondik, the Director of the
National Center for Health Statistics.



Welcome

Dr. James Weed, National Center for Health Statistics, Centers for Disease Control and Prevention,
U.S. Department of Health and Human Services

It is a pleasure for me to greet you all as the Acting Director of the Division of Vital Statistics. I have
served as Deputy Director of the Division for 19 years and only recently became Acting Director upon the
retirement of Mary Anne Freedman this past February. The position of Director has been advertised, and now
we are waiting to see who the next Director of the Division will be.

As most of you know, the United States has a decentralized vital statistics system. The registration of
vital events in the United States is a State, and not a Federal function; thus, we have a total of 57 registration
jurisdictions, including 50 States, the District of Columbia, New York City, and the 5 U.S. territories of Puerto
Rico, the Virgin Islands, Guam, American Samoa, and the Northern Marianna Islands. Coordination of the U.S.
national vital statistics system is based on cooperative relationships between NCHS and all of these registration
areas. Uniform data collection is therefore critical if we are to have coherent and comparable national
mortality statistics. The development and maintenance of the U.S. automated mortality medical
systems—including Automated Classification of Medical Entities or ACME, Mortality Medical Indexing,
Classification, and Retrieval or MICAR, SuperMICAR, and Translation of Axes or TRANSAX—has become
an integral and routine part of what we do in the Division of Vital Statistics to ensure consistency in the
classification and coding of cause of death among our constituent registration areas. We have accumulated a
great deal of experience working with automated systems for coding cause of death over the past 35 years, and
along the way we have benefited greatly from collaboration with other nations.

The ICE on Automating Mortality Statistics has been a tremendously successful forum for sharing the
knowledge and experience that we have all gained working with automated systems. The previous ICE
meetings in 1996 and 1999 were very productive and helpful for us in the United States, particularly with
regard to reconfiguring our automated systems for the transition to the Tenth Revision of the International
Statistical Classification of Diseases and Related Health Problems or ICD-10, and we are now preparing to
release our 2001 mortality data for the United States. It is our third year of data coding using ICD-10.

As with previous ICE meetings, an important part of the purpose of our meeting over the next few days
is to continue our collaboration with the goal of further improving our automated systems. Another important
purpose of the ICE on Automating Mortality Statistics is to expand the mechanisms for technical support for
those countries that recently implemented or plan to implement automated coding systems, with the ultimate
goal of improving the international comparability of mortality statistics. We in the Division of Vital Statistics
at NCHS are committed to the wide dissemination of the NCHS automated system, and also to providing
training and technical support when and where needed. We are currently teaching annual courses for other
countries in underlying and multiple-cause coding, and in the use and maintenance of the NCHS automated
coding system. We plan to continue this training and support on an ongoing basis.

In closing, I want to wish you all a very successful and profitable conference. It appears to me that the
agenda will provide the foundation for a very stimulating exchange of ideas and knowledge. So thank you
very much and best wishes.



Welcome

Dr. Edward Sondik, National Center for Health Statistics, Centers for Disease Control and Prevention, U.S.
Department of Health and Human Services

I am Ed Sondik, the NCHS director, and I want to welcome you to Washington, to the United States, and
to cherry blossom time. Sam Notzon planned very, very hard for you to be here at the peak of the cherry
blossoms, and it is just about the peak time now.

This is one of our international collaboration efforts, and I see Harry Rosenberg here. I want to
acknowledge Harry as a distinguished alumnus of the National Center for Health Statistics (NCHS) and of this
effort. I am sure it is terrific for you to sit there, Harry, and look at the fruits of your labors.

These international collaborative efforts are now more than 20 years old, and this one began in 1995. In
thinking about, as Jim said, how far back these automation efforts go, it is interesting how much of a part of
the life of NCHS these have become. We actually are in the middle of a spate of efforts that is taking
altogether about 5 years in which we are working at re-engineering essentially every system we have in the
vital statistics system. We are working to make this more computer based than it has been in the past—entirely
computer based, we hope, throughout the entire system both at NCHS and in every State. For all of the NCHS
surveys, we are working on bringing those up to the state of the art in terms of informatics. As I was thinking
about this, I was wondering whether the term ‘‘automation” may not quite be the most appropriate term these
days. It seems like something more like “informatics™ really gets at the sense of where we are. We are
applying the information sciences so that it is not just about not requiring any human intervention; it should
also enhance our ability to work with the information and the data so that it increases and improves the quality
of what we have.

We have a couple of other efforts in the U.S. that relate to all of this. One is called the National Health
Information Infrastructure (NHII). The NHII is a very broad effort to improve the way we handle information
on health in the United States—the way we gather it and the way we disseminate it. Vital statistics is very
much at the core of that. We have also recently produced a document called Health Statistics, a Vision for
Health Statistics for the 21st Century. This effort, which took us several years to put together, gives us a set of
goals and a vision for where health statistics can be in the United States in this new century. Many of us felt
that health statistics was moving forward but that there was no real vision as to how we could organize it and
best use the resources that we have. I think it is very important in any effort that you really have a vision so
that you can see where it is you are going. Again, informatics, vital statistics, and automation play a crucial
role in where this is going.

It is interesting that if we compare our efforts to those of other countries, many of which are represented
here, some are ahead of the U.S. in these efforts. For others, perhaps we are a little bit ahead. What we do
best with all of this in an international environment such as this is that we learn from one another. We in the
NHII and in the vital statistics efforts looked at what was happening in other countries and felt that those
activities were really models for us and influenced our direction to a great degree. What I hope is that we can
expand these ICE efforts so that we can look even more broadly at the efforts in automation of mortality and
in these other countries and compare and contrast among all of us so that we shall be able to track our
progress and learn from one another. This effort, by the way, was widely discussed at a recent meeting of the
Organization for Economic Cooperation and Development (OECD). It is always on the agenda.

As many have pointed out in the past, this is somewhat different from our other international
collaborative efforts in that those tend to be focused on the analysis of data. The mortality ICE, in contrast, is
really aimed at the production of data, how we go from, if you will, the field to actual production of data that
can be used. And in that sense this is really a critical effort.



I, too, want to thank all of those who have been involved in organizing, implementing, and facilitating
this meeting. I want to thank the funding agencies: the Soros Foundation, the U.N. Statistical Division, and the
World Bank. All of them helped to finance the meeting. Also, thanks to the American taxpayer who also
helped. And, to whomever found the Hotel Washington, congratulations. This is a very old hotel, obviously. I
do not know what the rooms look like. I gather they look OK. While this is actually an extremely old hotel
that has gone through many, many upgrades, it is now actually a very important meeting venue, the closest
that one can get to the White House.

I want to thank Sam Notzon and Juan Albertorio of the International Office for their help in putting the
meeting together, Bob Anderson, Ken Kochanek, and Ari Minifio of the Mortality Statistics Branch, and Pat
Drummond, who worked so hard on the logistics. I also want to thank Bill Steiger for his support. Bill, who
heads international programs for the Department of Health and Human Services, is going to be here this
afternoon to give you his welcome. I wish you the best in this very, very interesting and very important area. [
cannot tell you how important I think this area of informatics is to improving what we do, and to enabling us
to actually collaborate more effectively than we have in the past. So welcome.



Logistics and Purpose of the Meeting

Dr. Sam Notzon, National Center for Health Statistics, Centers for Disease Control and Prevention, U.S.
Department of Health and Human Services

Good morning to all of you. It is a pleasure to be here and a pleasure to see all of you. Dr. Sondik
wanted to know who was responsible for finding this hotel; it was our contractor, Courtesy Associates, who
located this place, and we truly thank them. I am really pleased to see how many people are here.

What I want to do before I go any further is to recognize a couple of people. I am going to add to the
comments that Dr. Sondik made about Harry Rosenberg. Harry, who is in the back of the room and whom
most of you know very well, is truly the father of this ICE group. I think it is very safe to say that without
him we would not be here today, certainly not talking about this topic. He devoted countless hours to making
sure that this activity would be a success; he was instrumental in adding new topics and new people to the
group, all of which were very key to keeping the ICE group fresh and moving forward. He devoted countless
hours to working on this activity while at the same time taking care of his major responsibility overseeing the
production, analysis, publication, dissemination of mortality statistics in the United States. So Harry, I do not
know where you found the time, but we thank you very much for your efforts. They are to be appreciated.
And just to show you how dedicated Harry is, he will be coming out of retirement later this week to
participate in one of the panel sessions. So, that is yet another example of his dedication and interest in this
topic.

Now the second person I want to recognize is Nina Schwalbe from the Open Society Institute, or the
Soros Foundation, as we typically refer to it. Nina is the head of the health group within the Open Society
Institute, and we want to thank her, in particular, for financial and other support. I am singling out the Open
Society Institute because their contributions have been long standing; they have supported past meetings of the
ICE and have shown exceptional interest in the application of automation to public health. The Open Society
Institute has provided funds for automation training in the past for Hungary and Russia, and you will be
hearing about some of the results of that effort. At the present time, the Open Society Institute is providing
support to the ICE not only for this meeting but also for training and technical assistance to those countries of
Central and Eastern Europe that have an interest in automated coding. In this activity NCHS and other
members of the ICE will collaborate with the Open Society Institute and with the statistical organization of the
European Union in providing assistance to the central and eastern European regions. So Nina, we deeply
appreciate your interest and support for the ICE and, more generally, for the application of automation to
public health.

Returning to the purpose of the meeting, our goal is to provide information on the use of automation for
mortality statistics to all of the meeting participants and beyond them to the community of interested parties
around the world. Under this general heading there are some specific items that we hope to accomplish: 1) We
want to review the accomplishments of the ICE and its member countries since our last major meeting in
1999; 2) We want to consider other developments that have taken place outside the ICE but that are relevant
to its objectives; and 3) We want to discuss future activities that the ICE should consider.

Now I would like to provide you with some background on the ICE. I think it is important to understand
what this effort is about before we get into the technical sessions. So for those of you who have been to
previous meetings this will be something of a review, while for those folks who are new to the ICE, I think
this will help to put the following presentations into context.

The specific objectives of the ICE on Automating Mortality Statistics are as follows: to share knowledge
and experience in automated systems for coding mortality data, to develop and improve existing automated
systems through collaboration, to examine the transition to ICD-10 for mortality, and to expand mechanisms
for technical support. The overall goal of the ICE is to improve the quality, timeliness, and comparability of
international and national mortality statistics.

When the ICE started in 1995, the initial objectives were to promote information exchange in automation
and to attempt to share the burden of international demands for technical assistance on automated mortality



coding systems—something that seems to be growing by the day. Among other things, the ICE functions as a
users’ group for the countries currently using automated coding systems. Members of the group exchange
information on automation and on its use for mortality data. Working collaboratively or individually, group
members develop new ideas in the area of automation and work through the testing and evaluation of those
ideas.

The first meeting of the ICE was in 1996 in downtown Washington; the second, in 1999, was in
Bethesda, Maryland. At the 1996 meeting the participants produced recommendations on a number of topics
related to the use of automation in mortality statistics. Some of those recommendations were intended for
individual countries to pursue while others addressed issues that the ICE as a whole should take up. The
recommendations were grouped into six broad categories that formed the basis for the activities of the ICE.
Even though some time has passed since that initial meeting, it is amazing to see how relevant most of these
recommendations remain. The recommendations also provided a useful framework for reviewing activities of
the ICE and for previewing the content of the technical sessions that you will occur over the next three and a
half days.

The recommendations from the first ICE on Automation meeting were grouped into six major categories
as follows: nosology and the training of nosologists in an automated environment; decision tables and
mechanisms for updating them; data quality and editing; training and mechanisms for technical support;
language issues; and implementation issues. We can use these topics to focus on the activities of the ICE, in
particular to assess progress since the last meeting. So let us go through these recommendations to see what
has been accomplished. For your convenience, you will find a copy of the original recommendations in your
packet.

The first group of recommendations concerns the changing need for nosologists in an era of automation.
National and statistical offices that have automated their cause-of-death coding are facing the conflict of
needing fewer coders but simultaneously requiring more skilled nosologists to deal with the complex issues
raised by automation. Countries are faced with the dual problems of improving the skills of their nosologists
and raising their status and salaries. NCHS has addressed the skills issue by establishing an intensive
international training program for countries planning to implement automated mortality coding. NCHS has
offered this course three times and will continue to offer it annually to mortality coders worldwide. In fact, we
have at least four graduates of that course here with us today.

Regarding the status of nosologists, this issue was raised with the Heads of the WHO Collaborating
Centers for the Classification of Diseases. In 1999, the Center Heads agreed to the establishment of the
Training and Credentialing Subgroup to take up these issues. Marjorie Greenberg has served as a chair of this
subgroup since its inception. Among its purposes are to develop a training and credentialing program for
mortality and morbidity coders that will be presented to the 2004 meeting of the International Federation of
Health Records Organizations to seek their endorsement. We hope that gaining IFHRO endorsement will be an
important step in raising the stature and salaries of nosologists, which in turn will help attract qualified
personnel and retain the most skilled nosologists. Please note that the ICE conference session on training,
which takes place on Wednesday afternoon, includes a number of presentations on issues related to the training
of nosologists, including a report by Marjorie on the progress of the WHO Training and Credentialing
Subgroup.

The second group of initial ICE recommendations concerns decision tables, their comparability, and
mechanisms for updating them. Regarding the comparability of decision tables, England, France, and Sweden,
all of whom are member countries of the ICE, collaborated with NCHS on developing the ICD-10 Decision
Tables for the U.S. automated mortality coding system. This is a perfect example of international collaboration.
Some discussion of decision tables will take place in the first technical session of the ICE meeting,
immediately following this presentation.

Regarding consistency in the interpretation of coding rules, the ICE proposed the creation of a body to
identify problems of interpretation and inconsistencies in the ICD, and to propose solutions. Such a group was
recommended to the WHO Center Heads, which led WHO to formally endorse the Mortality Reference Group
(MRG) in the late 1990s and to designate its members with Harry Rosenberg as the first chairperson. The



MRG works directly with the WHO Update Reference Committee to make recommendations on needed
updates and corrections in the ICD to the Center Heads and WHO. The MRG has taken on an increasing
number of problems with the ICD, most of which arose from discussions in the online mortality forum
sponsored by the Nordic Center. The MRG reports annually at the WHO Center Heads meeting and actually
met last week, since many of the members of the ICE are also members of the MRG.

This group of recommendations also covers the need for comparability studies to assess changes from
ICD-9 to 10, from manual to automatic coding, and on annual changes to ICD-10. Many countries have
completed their ICD-9 to 10 comparability studies, and some have also looked at the effect of switching from
manual to automated coding. You will hear presentations from several countries about their comparability
studies in the first session on Wednesday morning.

The third area of recommendations concerns data quality and editing. The ICE focused on the need to
educate physicians on their role in completing the medical certification of cause of death, recognized the need
to make training materials broadly available, and emphasized the importance of data edit procedures. Since the
first ICE meeting, the potential of electronic death registration for improving the quality of cause-of-death
information has been recognized and endorsed by the ICE. A number of countries have attempted to improve
physician certification via training, and EuroStat is launching its own effort as well. I might mention that Harry
Rosenberg and Julia Raynor recently led a training course in Hungary, which had this objective among others.
A few countries have begun to develop and test electronic death registration systems, and these experiments
are being followed with great interest. The issues of data quality and editing will be addressed in several
sessions of the meeting, including the electronic death registration session this afternoon, and the data quality
session on Wednesday morning.

The fourth set of recommendations is related to training for automation support and to mechanisms for
technical support. Automated systems will not work, or will not work well, unless coders and managers
receive the training they need. Medical coders will need to learn a new approach to coding, and as a part of
this will have to learn how to work with personal computers. Managers will need training to ensure that the
automated processing proceeds in an orderly fashion, and will need to learn how to deal with system problems.

In addition to national training courses, NCHS has addressed both of these issues with an international
training course mentioned earlier. The international course is designed to train trainers, and will be useful to
any country considering the use of an automated coding system for mortality data. The course, which is
offered at the NCHS coding facility in North Carolina, provides intensive training for nosologists in
multiple-cause coding and underlying-cause coding. The course includes a 3-day, PC managers’ course to
address the managerial issues associated with automated mortality systems.

Many of these issues will be covered during this third meeting of the ICE, particularly in the next session
on automated coding systems, as well as in the training session on Tuesday afternoon. In addition, mechanisms
for technical support will be the focus of the Thursday morning session on knowledge and data dissemination.
Let me call your attention to the online bulletin board established by the Australian Bureau of Statistics to
share information and experiences related to automation and mortality statistics.

The fifth group of recommendations concerns language issues. Some components of automated coding
systems, such as the Decision Tables, are not affected by language because they are based on ICD-10 codes.
This is true with the ACME system developed by the U.S. to select the underlying cause of death from
information on all causes of death reported on death certificates. Many non-English speaking countries have
used the ACME system successfully for many years. However, other components of the U.S. automated
system, such as MICAR and SuperMICAR, are language dependent. These parts of the U.S. system cannot be
used directly in non-English speaking countries and are not easy to convert to other languages.

The ICE recommendations on language focused on the importance of sharing experience and knowledge
and the development of language-dependent front end systems. Since the first ICE meeting, interest in
automated coding systems has spread to many non-English speaking countries, greatly increasing interest in
the development of a language-independent automated system. While automated systems may never be
completely language-independent, the idea is to make as much as possible of the automated system
language-independent in order to simplify the development of automated systems for different countries and



languages. This is a particular concern of the European Union, which would like to see automated coding used
in all its member countries, but is faced with the need to develop systems in 15 different languages. We shall
have extensive discussion of language issues in the first session tomorrow morning, where several countries
will describe their experiences in developing automated systems and where you will learn more about MICAR
and SuperMICAR, the front end systems used in the U.S. Some of these issues may also be discussed in
today’s next session, which provides an overview of automated coding systems in several countries.

The final set of ICE recommendations from the 1996 meeting concerns implementation issues.
Recognition was given to the importance of WHO involvement in automation implementation, and to the
benefits of having Web sites and language-based e-mail groups to expand the availability of information on
automation. A final recommendation urged the ICE to create a formal users group on automated systems.

Many of the recommendations of 1996 have been implemented. The ICE created a users group, which
shortly thereafter led to the establishment of the ““Electronic Tools Committee™ system users’ subgroup by the
WHO Center Heads. The Australian Bureau of Statistics has created an automation bulletin board. France and
Canada have established a French language e-mail group. Several countries that are part of the ICE are
actively involved in providing technical assistance to countries interested in automated coding systems. The
effort to assist countries of Central and Eastern Europe with this technology is occurring under the joint
sponsorship of EuroStat and the ICE. Many of these activities and others will be addressed in several of the
conference sessions presented over the next few days.

Since the first ICE meeting in 1996, the ICE planning group has considered a number of other topics to
pursue in the area of automation. Some of these topics will be addressed in two remaining technical sessions
of this conference. The first is a session on Tuesday morning on electronic tools. The concept of electronic
tools arose at a meeting of the WHO Center Heads but was added to the activities of the ICE because of the
obvious relationship of electronic tools to the concept of automation and its ready application to items of great
importance for automated coding of mortality data. For example, the use of electronic media is ideal in the
dissemination of large documents such as ICD-10, and its national adaptation for morbidity coding, as well as
applications for electronic publishing and others.

Another topic that has always been an important interest of the ICE but was not directly part of the
original recommendations is the issue of multiple cause-of-death data and its analysis. This afternoon we shall
have several presentations on the issue of multiple-cause coding and on the analysis of the resulting data. As
someone who likes to analyze data myself, I have to say that after all the hard work and thought put into
preparing mortality data, it will be nice to see what can be done with the data, particularly with information on
multiple causes of death.

In closing, I would like to go back to the purpose of the meeting. We hope to review recent
accomplishments in the area of automated coding and mortality data, and we want to discuss future activities
that the ICE should consider. I would encourage all of you to review the list of recommendations, to listen
carefully to the presentations over the next three and a half days, and to come back ready to make comments
during the final session on Thursday morning on prospects for the future of the ICE group. Thank you very
much.
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Overview of Automated Coding Systems

Donna E. Glenn (moderator), National Center for Health Statistics, Centers for Disease Control and
Prevention, U.S. Department of Health and Human Services

We are going to provide an overview of existing automated systems, where they stand now and where
they plan to go in the future. We have a total of seven different speakers: Lars Age Johansson, Gerard
Pavillon, Dr. Ruy Laurenti, Dr. Moriyo Kimura, Juan Antonio Ortega Garcia, Sulaiman Bah, and Ed Elliott,
who will, respectively, present information on the systems of Sweden, France, Brazil, Japan, Mexico, South
Africa, and the U.S.
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Use of Automation in Sweden
Lars Age Johansson, Board of Health and Welfare, Sweden

I will give you a short overview of how we implemented automated coding in Sweden. In Sweden, we
have used automated coding since 1987. First we implemented ACME for the selection of the underlying
cause of death. A few years later, we introduced a system for automated coding of multiple causes of death,
which is the input to ACME.

The main reason why we decided to introduce ACME was that we had gross inconsistencies in the
selection of the underlying cause. When we made a review of our statistical trends for the 1970s, we found
that about half of the trends in our statistics were artifacts, and simply due to inconsistent selection of the
underlying cause of death. That, of course, made analyzing Swedish statistics very exciting, but most
epidemiologists working with our data were not quite that enthused. So we introduced ACME. Later we found
that there were some inconsistencies in the multiple-cause coding as well. At first when we introduced ACME,
people had to code the input to ACME manually, and those of you who have tried ACME coding will know
that it is not quite straightforward. There are a quite a few things you need to think about: some codes have to
be modified and related to other conditions on the death certificate just to make it clear to ACME what has
happened. And if you miss any of those modifications, ACME will select the wrong underlying cause.

In the second step we introduced a multiple-cause coding system which we called the MIKADO. The
main reason for doing that was to get rid of some inconsistencies in the multiple-cause coding. Our managers
also had a hope that we would save some money on it. We succeeded very well in achieving more consistent
data, and after a couple of years we achieved a coding error of less than 2.5 percent in the selection of the
underlying cause. When we made our first measurement a few years before we introduced ACME, the error in
the selection of the underlying cause was about 25 percent, so the 2.5 percent meant a great improvement. We
did not save very much money, and the main reason for that, of course, was that data entry became much
more expensive. Before we introduced automated coding, the typists only had to enter the codes, but now they
have to enter complete medical terms, sometimes very long, sometimes quite difficult to understand.

Our system has four main steps. First we have the text entry to get the diagnostic terms from the death
certificates into our system in some way. We then put them into a mortality database, and we then retrieve data
from the mortality database for coding and other processing. In the coding step, we first do the multiple-cause
coding and then input the multiple causes into the ACME system and select an underlying cause.

We first scan the death certificates, and with an optical character recognition software called Eyes and
Hands we try to interpret as much as possible of the text from the death certificates. That works fairly well
with typed death certificates and about 45 percent of our death certificates are typed. It works less well with
hand written certificates, of course. So we have professional typists who review the text after scanning and
correct them. We have about 100,000 deaths a year in Sweden, and we need three or four people to do the
scanning and to edit the text.

We put the text into a database called MILAGO. We have used this database, which was developed in
Paradox for Windows, since 1998. It is basically a data flow manager, which keeps track of what has been
done and what needs to be done for each death certificate in the database. We use it to extract workloads for
the multiple-cause coding or the underlying-cause coding. We also use it for editing, for producing our annual
files, to produce tables, and to retrieve data. To retrieve data we can use either ICD codes or medical terms in
free text.

The next step is to do the multiple-cause coding, for which we use a software developed at Statistics
Sweden in the early 1980s. Called MIKADO and developed in Paradox for DOS, it was first used in 1993.
MIKADO assigns an ICD code to each medical term on a death certificate. When necessary, it will also
modify the code according to the instructions for ACME input coding. We use it to produce the input files for
ACME processing. In some ways, MIKADO differs from the American multiple-cause coding software called
MICAR. The main difference is that we tried to make MIKADO as similar to manual coding as possible. The
software presents the entire death certificate to the coder, and the coder can approach the problems and solve
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them in any order and in any way he or she likes. For example, you do not have to sort out all spelling errors
before you move on to the code modification problems. You can also assign an underlying cause at this stage
if you like.

We have a quite compact dictionary with only about 7,000 terms, which is considerably less than in most
other automated coding systems. But we have spent much time on developing a language standardization
procedure, so even with those 7,000 terms we cover about 90 percent of the entries on the death certificates. I
will get back to how we do the language standardization tomorrow. We do not use the Entity Reference
Numbers (ERNs). I will also discuss tomorrow why we do not, and which problems we encountered when we
tried to introduce the ERNs.

As I said, the MIKADO is a DOS system, and it becomes more and more difficult to run DOS systems
under Windows. Together with France, we are planning to develop a replacement for the MIKADO. I am not
quite sure about the timeframe, but it will take us perhaps another two or three years. For the underlying cause
we use ACME. There is simply no alternative to ACME for selecting the underlying cause.

I would like to finish with a few wishes for the future. I think our main wish is for a fully integrated
system where you use the same system for data entry, multiple-cause coding, and selection of the underlying
cause—in short, one similar to manual mortality coding. As soon as you have entered the multiple causes, the
system would tell you what the underlying cause would be, and you could at once evaluate whether the
underlying cause is reasonable or not.

We would also wish for a system that is somewhat easier to maintain than our present one. As I said, you
have to make some modifications to the input codes in order to make ACME really understand the sequence.
Currently, it is very easy to miss some of those modifications when you try to develop a multiple-cause coding
system of your own. When there are changes to the MICAR system that affect the ACME input, the changes
are well documented by the NCHS. However, in the wealth of information that you get with every new
version of ACME, it is quite easy to miss some things. What we are looking for and hope to develop is some
way to import the code modifications from MICAR into this new software. If we could do that, I think we
will have a mortality coding software that is efficient, easy to use, and maintains international comparability.

Thank you very much.
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Use of Automation in France
Gerard Pavillon, National Institute of Health and Medical Research (INSERM), France

I will make a presentation on the automated coding system used in France for medical causes of death.
This system is called STYX. There were several motivations for implementing this automated coding system.
1) The first one was linked to the implementation of ICD-10. French coders have been working with ICD-9
for 20 years, and ICD-10 totally renews the structure and the codes. ICD-10 rules for the selection and
modification of the underlying cause of death are also much more complex than ICD-9. 2) The second
motivation deals with data quality. There are differences between coders on coding and underlying-cause
selection. These differences would have been increased by implementation of the new revision of the ICD. 3)
The third motivation is the international comparability of mortality data. ICD does not include all the
information needed for coding, and there is place for interpretation. Automated coding systems require the
precise coding of each diagnosis mentioned on the death certificate. All the causal relationships needed to
apply rules for the selection of the underlying cause must also be specified. From this point of view,
automated coding systems can be more easily standardized. 4) Another motivation is paper document
management. We have about half a million death certificates a year; it is a large amount of paper to manage.
Technology now makes it possible to digitize documents and to have them available online for consultation.

On the basis of these motivations, we determined the specifications of our system. First, as we wanted to
include this system in the general electronic document management system, we have designed specific
software. We tried to conceive a highly interactive and friendly system. We also wanted a transparent system
that is able to explain what it is doing. In order to achieve the international comparability goal, we include
ACME Decision Tables in STYX. This means that ICD-10 rules are applied on the same knowledge basis as
in ACME.

The following schema shows the principle of the whole French system. We first get a database of the
picture of the death certificates. Then, using optical character recognition, we get a database of individual data.
The problem then is to key in medical diagnoses. Medical causes of death are written in such a way that it is
impossible to use optical character recognition systems. We have implemented vocal capture and find that it
works very well; it is quicker than key entry, and it avoids spelling mistakes. At the end of this process, we
get the medical-cause text, the medical-cause codes, and the underlying cause-of-death codes.

This slide shows the interface of STYX. On the bottom is the picture of the death certificate. On the top
is the individual identifying information and demographic data, and below this (in the middle panel) is the
medical part of the death certificate. To the left of the middle panel is the text for causes of death and on the
right of that are the corresponding ICD-10 codes.

14



STYX manages the capture of diagnoses text, ICD-10 coding, and the selection and modification of the
underlying cause of death. STYX is able, on request, to explain the ICD-10 rule sequence applied to get the
underlying cause. For different reasons, STYX can reject a death certificate, which is denoted when a death
certificate is flagged as problematic. This means that it must be reviewed by a senior coder. Certificates can be
rejected for a number of reasons. One reason is that the ICD code is unknown, which occurs when the
diagnoses text is not included in the dictionary. Other death certificates are rejected because they are not
properly completed; for instance, when we have no information about the external cause (suicide, homicide, or
accident) in case of violent death. We also reject for manual check all the newborn deaths.

When we started to implement STYX, coders had many problems to get accustomed to this totally new
way of coding. I think that STYX is now better accepted mainly because coders see that there are always
difficult cases that must be checked and even manually coded.

Thank you.
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Brazilian Diagnosis Coding System

Dr. Ruy Laurenti, WHO Collaborating Center, University of Sdo Paulo, Brazil

Introduction

Brazil has a long tradition in the production of mortality statistics. It is possible to recover mortality data
from the last decades of the nineteenth century for several state capitals, especially in the South and Southeast
regions. Currently, about 80 percent of the Brazilian population lives in urban areas, and the number of deaths
registered is around 950,000 per year, representing 85 to 90 percent of the total. In the South and Southeast
regions, the coverage is almost 100 percent. However, in the Northeast, these figures are around 60 to
70 percent and in the North—the Amazon Region—registration completeness is around 50 percent. The
difference in coverage of death registration reflects the sociodemographic differences among these regions.
Brazil, as a continental country, is geographically heterogeneous in socioeconomic and demographic aspects, as
well as in the availability of services including health. While the South, Southeast and part of the Middle-West
regions have many resources, the North region (the Amazon region) lacks resources. It represents 60 percent of
the national territory, but only 10 percent of the population. This huge area, with extremely low demographic
density, faces difficulties in communication, transportation and service organization, which strongly impacts the
production of statistics not to mention the availability of both quantitative and qualitative human resources.

ICD use and cause-of-death coding

By the end of the nineteenth century until the first years of the last decade of the twentieth century, the
state capitals produced mortality statistics. At the time, health services were decentralized, and each
municipality generated its own statistics, requiring a great number of coders of causes of death. Since the
nineteenth century, the ICD and all its revisions have been used to present statistics on the cause of death.
Although ICD has always been used, no attention was paid to the certificate, to coding rules, nor to data
quality. Almost nothing was invested in training medical coders. In 1950, the ICD-6 was adopted in Brazil,
together with the International Form of Medical Certificate of Cause of Death. From then on, the
underlying-cause-of-death coding followed the ICD-6 standards and rules.

In 1964, the School of Public Health of the University of Sdo Paulo started to train coders for all
Brazilian states. In 1975, the Mortality Information System (Sistema de Informaco em Mortalidade-SIM) was
created at the national level whereby the states send their spreadsheets with mortality data to the Ministry of
Health that periodically publishes them. There is a 2-year gap due to the evaluation phase for data consistency.
Data forwarding to the Ministry of Health is done partly via Internet and partly via floppy disk. In 1976, the
WHO Collaborating Center for Classification of Diseases in Portuguese, known as the Brazilian Center, was
created.

A team of experts in health statistics, coordinated by the Brazilian Center and the Ministry of Health,
began to work hard to strengthen the Mortality Information System (SIM) and train human resources. We were
able to achieve a higher quality in coding the cause of death, although some difficulties remained in the North
and Northeast regions. In addition to training mortality coders, the Brazilian Center inspects the coding service
and, most importantly, evaluates the coders. It also prepares manuals to guide coders, as well as training
materials on proper completion of death certificates for physicians and medical students.

Coding cause of death electronically

In 1978, the Brazilian Center showed interest in implementing the ACME system. With the support of the
National Center for Health Statistics from the United States, it started to foster the use of ACME in the state
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of Sdo Paulo, which happened in 1983. The result of using the ACME system in the state of Sdo Paulo was so
good that the Ministry of Health tried to implement it in all Brazilian states. However, due to several reasons,
it was not possible. To implement ACME, the Brazilian Center made some adjustments to the Decision Tables
to meet the Brazilian reality, such as to accept some sequence and to transform a ““‘poor defined” diagnosis
into well-defined according to what was known by the physicians from the Brazilian reality in the statement of
cause of death. ACME was only used in the state of Sdo Paulo since it would be easier for the Brazilian
Center to supervise it. In 1993, the Brazilian Center, together with professionals from the Ministry of Health,
established the basis for developing a computerized program similar to ACME. This was necessary because the
death-certificate coding that used to be performed only in the state capitals would now be done at the
municipal level. With more than 5,000 municipalities, there was the need to train coders and ensure the quality
of these data. Then came the idea of developing software to electronically select the cause of death. The
software that was developed is known as SCB.

The ACME (modified) Decision Tables were used in SCB for deaths between 1994 and 1995, but related
to ICD-9. In 1996, after a change in the program, the SCB selected the cause according to ICD-9 and
translated the code into ICD-10. This brought some problems, especially in the number of mistakes in the
underlying cause that were corrected as identified.

In 2001, the Brazilian Center concluded that it was important to develop a new program since the
programming language used (PROLOG) was considered obsolete. With the decentralization of SIM and the
addition of SCB in the official software for entering data in the mortality system, it was decided to use a faster
program. This change would allow the use of decision tables and underlying cause according to ICD-10,
leaving aside the ICD-9/ICD-10 transition phase. The development process for this new version was based on
the NCHS Instruction Manual (Volume 2, ICD-10) and on the ICD-10 Decision Tables provided by NCHS.
The resulting program is the SCB WIN (Windows version) using Delphi language; it meets all rules, standards,
and guidelines in Volume 2 of ICD-10 and the ICD-10 Decision Tables. In order to make the system dynamic,
we developed the SCB GERENCIAL that allows for maintenance and adequacy of databases used by SCB
WIN.

After SCB WIN and SCB GERENCIAL were approved, we developed the SCB WEB (Web version) that
provides online processing via Internet, integrated with SIM WEB. It can also be used locally, integrated with
the SIM WEB via electronic media (diskette). This process was completed in 2002 and is currently in its
testing phase. We expect to have it up and running in the second half of 2003. Although the SCB is being
used all over the country, we still face operational difficulties in some regions, particularly in the Amazon.
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Automated Coding of Diagnostic Expressions and Selection
of Underlying Cause of Death (ACSEL) System in Japan

Moriyo Kimura (presenter), M.D., M.P.H., Ministry of Health, Labor and Welfare, Japan; Kazuko Takemura;
Hibiki Ueda, B.A.; Hiromi Takeuchi, M.D., Ph.D.; Ryuji Agematsu, M.D.; and Tetsuya Tamura, Ph.D.

Background

Japan has a centralized vital statistics system in which every death record function is carried out under
the Ministry of Health, Labour, and Welfare. The development of the automated coding system took place in
1989. The new system, ACSEL (an acronym for “Automated Coding of Diagnostic Expressions and Selection
of Underlying Cause of Death’’), was implemented in 1995 without delay in ICD-10 adoption and has been
used up to now.

This new system was needed mainly because of different circumstances between ICD-9 and ICD-10: (1)
the number of diagnostic terms doubled from 7,000 to 14,000 and the expected combination of coding patterns
drastically increased, (2) new concepts were introduced, for example, Rule 3 interpretation, malignant
neoplasm of independent multiple sites, etc. The ACSEL system was designed with two goals: (1) to use a
computerized system that gives appropriate ICD-10 codes and selects the underlying cause of death (UCD)
embodying the selection rules with satisfactory matching level of manual coding, and (2) to simplify data entry
and reduce the burden on medical coders. The second goal was practically important because our
governmental officers stay in one position for a short period, usually three to four years, and human resource
skimming is a nationwide problem. Thus, an effective system that would not need specially-skilled personnel
was necessary. Under the old automation coding system in ICD-9, around 30 percent of events were not
automatically assigned, and manual coding was needed for those cases.

ACSEL system

The concept of this new system was based on the U.S. automation coding system (MICAR, ACME,
TRANSAX) but the structure was unique in order to be suitable to our vital statistics system.

Data entry

For the data entry system, we use Optical Character Reader (OCR). Local municipalities fill out the death
statistics forms using death data from death certificates and send the forms to each prefecture for the second
verification. Finally, all forms are gathered in the Ministry of Health, Labour, and Welfare and are scanned by
OCR. Because of the variety and difficulty of reporting, external causes and clinical procedures are handled
manually.

Data editing

The actual ACSEL system starts from this stage when causes of death (COD’s) are entered in Japanese. It
is usually necessary to make corrections, e.g., correcting misspellings and modifying characters. Since we use
four different types of characters (Chinese, Hiragana, Katakana, Alphabet), the ACSEL system performs
various types of character conversion.

Phase 1

As MICAR generates the multiple-cause ICD codes, Phase I is for applying an ICD-10 code to every
reported cause. ACSEL separates causes into elements. An element is a 6-digit number, which is similar to an
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entity reference number (ERN). However, this is not equivalent to ERN but the word that can best signify a
certain condition independently in ICD-10. The broken-up elements are combined together to indicate a cause.
We call it an “‘element code.”

Example:

Right acute pneumonia

Elements Y00004 D00297 A00493
Element Code YO00004 + DO00297 + A00493

The repeated-elements matching is done until appropriate ICD—10 codes are assigned in the dictionary.
Phase 11

ACSEL then applies the WHO rules for selection of the underlying cause of death (UCD) in ICD-10 as
ACME does. The first step is to determine a “‘tentative” underlying cause (TUC). Once TUC is decided,
modification rules are applied to determine an UCD. Since we have substantial reporting of ‘“‘heart failure,”
our rules take this into account. We also carry out neoplasm coding during this phase.

Data correction

ACSEL has two types of error messages: “warning’” and ‘“‘rejection.” Two re-entry procedures are
possible if these error messages appear: (1) re-entry to Phase I using corrected cause-referring death
registration forms, and (2) direct ICD-10 correction in Phase II. This stage is very unique and useful because
even unskilled coders can observe the erroneous results easily.

Accuracy

With ACSEL, 98.8 percent of death records are automatically processed. According to the data of
November 2002, the underlying-cause assignment was applied with the match rate of 92 percent when
compared with manual coding. The match rate was much better if trivial errors such as misspellings are
corrected prior to matching.

Quality control and quality assurance

We have roughly 970,000 deaths annually. One hundred percent of automated coding assignment is
reviewed and double-coded by medical coders.

Maintenance
Error checking and updating the dictionary are done on monthly basis.
Issues

With ACSEL, 98 to 99 percent were automatically coded in ICD-10 as of 2002. Our comparability study
in 1995 showed that overall agreements between automated coding assignment and manual coding in the
ICD-9 system and ACSEL (ICD-10) were 71.4 and 95.4 percent, respectively. Even with the drastic
improvement in agreement from the previous automation system, there is still room for improvement.

Another issue is external cause of death and clinical procedures, for which programming has not yet been
completed. New programs with equal throughput and a match rate comparable to the current system need to be
developed.
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Automation of Cause-of-Death Coding in Mexico

Juan Antonio Ortega Garcia, Demographic and Social Statistics Office, National Institute of Statistics,
Geography, and Informatics (INEGI), Mexico

Objective

The purpose of this paper is to present the main advances of the project for Automation of the
Cause-of-Death Coding in Mexico through the adaptation of the Automated Coding Systems of the United
States’ National Center for Health Statistics (NCHS). We will also show results of the Preliminary Consistence
Study between the Automated Cause-of-Death Coding using the Mortality Medical Data System (MMDS) and
the traditional manual coding procedures still in operation in Mexico.

Background

Among other things, the Demographic and Social Statistics Office of the National Institute of Statistics,
Geography, and Informatics (INEGI) of Mexico generates information about registered deaths in the Nation.
Involved in this is the important process of coding causes of death, which up to now has been done manually.
This takes a lot of time, is expensive, and is exposed to the risk of systematic errors. Besides, manual
cause-of-death coding is one of the most difficult tasks with which every national office of vital statistics
worldwide deals. In mortality statistics, specifically coding cause of death, it is very important to implement
automated systems because of the complexity in the rules and structure of the International Classification of
Diseases (ICD), which is the statistical classification system promulgated by the World Health Organization
(WHO) for coding mortality, morbidity, and problems related to health. Automation of coding causes of death
in Mexico has the objective of homogenizing criteria, improving the quality of statistical information, and
making available data for multiple-cause-of-death studies. Automation also permits us to take better advantage
of the underlying-cause-of-death coders’ experience by setting the rarest and the most difficult cases under
these coders’ responsibility, thus allowing them to dedicate more time to design strategies for improving
coding and for reviewing the ICD coding criteria.

Procedure

To adapt the SuperMICAR input data module of the MMDS, it was necessary to gather the more
common textual descriptions of the causes of death in Mexico, thereby identifying patterns of describing
pathologies reported on the death certificates. A random single sample was taken of 39,881 certificates from
the registered deaths in January 2000. This represented 8 percent of the total deaths in Mexico during 2000.
Textual descriptions of the registered pathologies in Part I and Part II of the death certificate were captured, as
well as the ICD-10 codes assigned manually to every morbid entity. This information was the basis for the
Spanish terms added into the SuperMICAR Dictionaries to produce inputs for the MICAR200 and ACME
modules that would be used for the automated coding and selection of the underlying cause of death.

Results

We added a total of 4,094 categorized words to the system tables, words that conformed with 19,649
descriptions of several pathologies from the sample. The sample’s certificates show an average of three causes
of death, in contrast with the single underlying cause of death that INEGI produces for each death under the
manual system. As part of the system tests, data from each certificate were introduced to the MMDS
SuperMICAR input module; the variables included were sex, date of death, age, cause of death (Parts Ia, Ib,

20



Ic, 1d, and II), and duration of pathology. From 39,881 certificates, which contained a total of 112,222
descriptions of causes of death, the SuperMICAR module accepted 31,954 (80 percent of total certificates)
with a total of 102,989 pathologies (92 percent of the total pathologic terms). Rejected certificates contained
some kind of term or word that was not added into the database or not referenced to a corresponding term in
English. On the other hand, the MICAR200 module rejected almost 340 certificates due to insufficiently
specified descriptions of external causes. Thus, the ACME module processed 31,215 and rejected 1,750
certificates due to several processing errors, finally achieving 29,477 processed records that were free of errors
and whose underlying cause of death was automatically selected by the system. The following are results for
the sample of 39,881 certificates of death.

1) 73.91 percent of the certificates (29,477) were successfully processed to produce the codes for the
underlying cause of death; these codes were assigned automatically by the system.

2) For 26.08 percent of the certificates (10,404), it was not possible to assign a code for the underlying
cause of death. This was basically due to the certificate having a pathologic term that the MMDS could
not process because of some unknown word or some other kind of error. As a result, the whole certificate
was rejected.

One way of evaluating the effectiveness of cause-of-death coding and underlying-cause selection by the
MMDS is to make a comparative study between both procedures by measuring consistency levels in the
coding methods. The following consistency scheme was used, similar to that used in other international
studies.

a) “Accurate concordance at four digits” or perfect concordance of assigned codes by both coding
systems at the four-digit level.

b) ”Accurate concordance at three digits*‘ or a perfect match of codes assigned by the two coding
systems at three digits of coding (that is, at the category level).

¢) ”Concordance at group‘‘: where two coding methods match at least at the group level of causes.

d) ”Discordance‘*: when both coding methods, manual and automated, do not coincide either at the group
or category level.

The main results are presented as follows:

1) 57.2 percent of the certificates coded by the MMDS have a code for the underlying cause that matches
exactly with the code manually assigned by the coders of the Institute.

2) 67.68 percent of certificates coded by the MMDS have codes that coincide at the first three digits with
the manually assigned code.

3) For 77 percent of certificates coded by the automated system, there was a match for the two first digits
of the code.

4) Discordance in the codes for underlying cause between manual and automated coding represents

18.03 percent of certificates coded by the system. The level of discordance does not necessarily mean that
the automated system is wrong in selecting the underlying cause for these cases; it could mean that the
relation of Spanish terms with English terms is not yet suitable or that the manual assignment of the
underlying cause may not adhere to the international criteria programmed into the MMDS. It is necessary
to analyze the discordant set of certificates and determine whether the system failed or the manual code
assignments were incorrect.

5) For those certificates whose underlying cause did not coincide with those of either coding procedure, a
total of 5,317, we found that some of the pathologies reported in the certificate matched with the manual
coding. Thus, for 26.37 percent of these 5,317 certificates, five of the causes reported on the certificate
were correctly coded; for 28.39 percent, at least four causes had ICD-10 codes that coincided between
both coding procedures. For almost 60 percent of the certificates, at least one of the causes of death
coincided with the manual coding. In the case of those certificates for which four or five causes of death
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are well coded, that is, the codes of both the manual and automated procedures matched, it is probable
that only the underlying cause selection was different because the manual coding did not adhere to the
international rules.

A revision was made of the pathological terms and codes of those certificates that particularly presented
differences in the underlying cause of death coding between both coding procedures. Nevertheless, it was not
possible to review the selection of the underlying cause by the time this document was prepared. One thousand
four hundred thirty two pathological terms were analyzed, obtaining the following results:

1) For 101 terms (7.05 percent) a greater analysis is required since they are insufficiently specified

causes, and it was not possible to determine which coding method was successful.

2) For 303 of the pathological terms (21.15 percent), manual coding was the right method, while the

automated system assigned an incorrect code.

3) For 1,028 pathological terms (71.78 percent of the 1,432), the MMDS system accurately assigned the

ICD-10 code, while the coders assigned a wrong code by manual techniques.

Conclusions

73.91 percent of the certificates have an underlying cause of death assigned by automated media. The
coding and selection of the underlying cause of death matched on 3 and 4 digits (as measured in other similar
international studies) in 67.68 percent of all introduced certificates. The causes in chapters V, IX, X, XIV, XVI
and VXIII—medical entities such as mental and behavioral disorders; diseases of the circulatory, respiratory,
and genitourinary systems; certain conditions originating in the perinatal period; and symptoms, signs, and
abnormal clinical and laboratory findings not elsewhere classified—have the best matches. Automated coding
and the selection of the cause of death associated with these pathologies was completed successfully for
around 95 percent of the records, because for these groups of causes the current coding ratio is larger than
0.95. There were lower coding ratios for violent and accidental deaths, since descriptions for these causes
could be diverse and may require greater specification and precision in the descriptive text for a suitable
processing.
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Maximizing the Use of South African Administrative Information Systems in
Undertaking Limited Automatic Coding of Causes of Death

Sulaiman Bah, Statistics South Africa (StatSA) and Theo Ireton, Private IT consultant, South Africa

Introduction

Statistics South Africa’s (Stat SA) first exposure to the whole idea of automatic coding of causes of death
came about, indirectly, through the proceedings of the first ICE meeting in 1996 and, directly, through
participation at the second ICE meetings in 1999. It was clear in both instances that the US automatic coding
system almost served as the gold standard for automatic coding of causes of death. Stats SA’s initial idea was
naturally to make use of the US coding system. It was soon realized that this was not going to be an easy task.

One reason for this is the bilinguality of medical certification of deaths in South Africa. Physicians use
either English or Afrikaans in completing death notification forms. The issue of language conversion poses a
challenge in the use of the U.S. coding system. In the 1996 ICE meeting, Jim Hart, who was then the lead
programmer for SuperMICAR, gave a detailed presentation on the technical aspects of language conversion. In
the presentation, he showed how SuperMICAR could be converted to handle non-American English spellings
such as British English. He argued that the solution (via changing the word dictionary and adding words to the
lexicon) would work for most Germanic languages of Europe and perhaps even the Romance ones. Jim Hart
warned that if direct translation (as in French/English medical terms) was not possible, then there was little
possibility that SuperMICAR could be translated to that language at all. The reason he gave was that complete
translation would require the following:

Conversion of the MICAR dictionary

Conversion of the Words dictionary

Conversion of the Lexicon

Conversion of the Drop Words, Synonyms, and other associated tables
Translation of the External Cause Prompt coder

Translation of over 600 word-specific exceptions

Complete translation of the code

This is a mammoth undertaking as it basically means starting from the beginning as the U.S.
programmers did. For many countries, this option of rewriting the whole system is not practically viable. In
the case of South Africa, as Afrikaans has got a Dutch origin, the direct translation approach could work. For
example, the Afrikaans expression for advanced liver cancer is gevorderde lewer kanker. Each of the words in
the expression can be linked to its English equivalent. This was going to be the logical route to follow, if the
data for the full causes of death was being sent to the national statistical office in electronic form. As this is
not the case, another option for handling the language issue was considered.

The other reason for the perceived difficulty is the institutional IT restriction. Stats SA had standardized
on Visual Basic (VB) as its data capturing program, and programmers were urged to use it in developing
computer systems. Based on these constraints, Stats SA developed a vision for implementing automatic coding
of causes of death (old vision). As the vision was slowly being pursued, Stats SA was urgently commissioned,
in 2002, to produce statistics on causes of death for 5 years, 1997-2001, based on a sample of registered
deaths. This project (the Causes-of-Death Data Capture Project) was started and completed during 2002.
Whilst the project informed policy makers on the trends in the leading causes of death, it proved very
beneficial in uncovering the importance of other administrative data sources, primarily, the South African
Population Register (SAPR). The SAPR captures demographic and other details of South African citizens and
residents who had applied for, and obtained, identity documents. For deaths, the date of death, place of death,
and the immediate cause of death (the first listed cause) are added to the details already on the population
register. In the past, exploitation of the cause-of-death data from the population register was dismissed on the
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grounds that they could not yield underlying-cause-of-death statistics. However, as a result of this project,
insights were gained on the relationship between the immediate and the underlying cause of death and about
the number of multiple causes of death filled in on death notification forms in general. These insights led to
another vision for the automatic coding of causes of death (new vision) that is based on exploiting the
population register and other related administrative information systems. In the sections following, the old and
new visions are outlined as well as the insights gained from the Causes-of-Death Capture Project. The
preliminary findings are discussed and the way forward is outlined.

The old vision

Recall that in the full U.S. coding system, the literal text of multiple causes of death serve as input into
SuperMICAR. This produces “‘sanitized” text descriptions of the causes of death, and this serves as an input
into MICAR. The output from MICAR serves as an input into both ACME (to produce underlying-causes-of-
death statistics) and TRANSAX (for producing multiple-causes-of-death statistics). Since Stats SA was going
to retain its data capturing program in VB, the old vision was that the basic capturing was to be done using
VB; thereafter, the data required for input into the U.S. coding system were to be extracted from the database
and fed into the U.S. coding system. The output from the system, in terms of multiple causes of death and
underlying cause of death, are merged with the remaining dataset (containing socioeconomic variables) to
produce the full deaths database. Under this system, the non-cause-of-death section of the VB program will
include look-up tables for place names, occupation and industry, thereby reducing errors and time in capturing
these variables. This plan is schematically shown in Figure 1. On the language issue, considering that the
cause-of-death capturing was to be done at the national statistical office, one option that was considered was to
build a new dictionary (of causes of death) relating causes of death in Afrikaans to English. In that way, the
data capturer can enter the cause of death in Afrikaans, as stated, and it will programmatically be changed to
the English equivalent before being fed into the U.S. coding system. The alternative to this is to convert the
MICAR dictionary into Afrikaans and process Afrikaans forms separately. In a dual-language environment, this
would not be too practical. As such, the afore-mentioned option of building an Afrikaans-English dictionary
was settled upon. This dictionary was slowly being built by the programmer, as time allowed, until early 2002,
when all work had to be interrupted to attend to the commissioned project on causes of death.
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Figure 1. Stats SA’s Envisaged Strategy for Implementing Automatic Coding of Causes of Death
(Old Vision)
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The 2002 Causes-of-Death Project and insights gained

As South Africa’s HIV/AIDS problem was growing, there was pressing demand for timely statistics on
causes of death to help understand the magnitude of the problem. By 2002, Stats SA was still on manual
coding of causes of death (with look-up tables in its data capturing program) and its latest report was for 1996.
The request was then put forward that Stats SA should process all the outstanding causes of death statistics
from 1997 to 2001 to help show trends in leading causes of death. The strategy decided upon was to draw a
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15 percent sample of all registered deaths between 1997 and 2001 and process them fully. As the manual
coding of all the death notification forms was going to very challenging, it was decided to revisit the idea of
automatic coding of causes of death as outlined in the old vision. The status of progress made on the plan to
implement automatic coding was then assessed. The findings were that unnatural deaths that cannot be coded
by the automatic coding system accounted for about 20 percent of deaths (at about 1997 but reduced markedly
afterwards) and would need manual coding. Also, about 50 percent of certificates were completed in Afrikaans,
which was significant and made the Afrikaans-English dictionary an important component of the automation
project. However, because of the shortage of staff and the pressure of work, not much progress had been made
on the Afrikaans-English dictionary. Lastly, the data capturers typing in the causes of death from the death
notification forms needed to be trained in medical terms. For all these reasons, it was decided against using the
old vision for processing the causes of death data for the project. At the end, manual coding of multiple causes
of death was done together with manual selection of underlying causes of death.

The study of multiple causes of death carried out during the Causes-of-Death Project helped shed light on
three important areas: a) the average number of causes listed on the death notification forms; b) the number of
causes of death forming the basis for the selection of the underlying cause of death; and c) the relationship
between the first listed cause of death (the immediate cause) and the underlying cause of death. Firstly, the
data showed that for each year, the ratio of the number of multiple causes to that of the underlying cause is
higher for females than males. The average ratio for males is 1.58 and that for females is 1.66. Secondly, the
data showed that, on the average, in 72.2 percent of the male deaths, the first listed cause of death (the
immediate cause) is the same as the underlying cause of death. For females, the corresponding average figure
is 68.8 percent. For males, with the exception of 1997, this percentage has remained fairly stable, ranging
between 70.0 percent and 73.0 percent over the remaining years of the study period. For females, with the
exception of 1999, this percentage has remained fairly stable, ranging between 68.0 percent and 71.0 percent
over the remaining years of the study period. Lastly, the data showed that on average, for males, 59.9 percent
of the underlying causes of death were chosen based on only one listed cause of death (which could be
anywhere on the certificate), 26.3 percent were chosen based on two causes of death, and 10.3 percent were
chosen based on three causes of death. Over the years, the percentages underlying causes of death based on
one, two, or three causes of death do not differ much from the average. For females, 53.9 percent of the
underlying causes of death were chosen based on only one listed cause of death, 30.2 percent were chosen
based on two causes of death, and 11.8 percent were chosen based on three causes of death. Over the years,
the percentages underlying causes of death based on one cause of death do not differ much from the average
(with the exception of 2001), and the percentages of underlying causes of death based on two or three causes
of death do not differ much from the average over the study period. These findings mean the following:

® Multiple cause-of-death reporting is fairly low in South Africa as physicians only report less than two
causes of death, on the average.

® Partly as a result of the low reporting of multiple causes of death, the immediate cause of death often times
corresponds to the underlying cause of death.

This means that the population register data can be used for automatic coding of causes of death and would
yield underlying causes of death data provided it can be verified that the death notification form indeed had
only one cause of death stated. For this verification to take place, other administrative information systems
have to be made use of.

The archiving of death notification forms and related information systems

As in other developed countries, death notification forms go through the two stages of registration and
archiving. The registration of deaths (for South African citizens and residents) essentially means entering the
limited details of the deceased onto the population register. Thereafter, the death notification forms are sent for
archiving. At this stage, a bar code sticker is affixed on the death notification form and then put on microfilm.
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Once this has been successfully done, an indexing system is used to capture the ID number of the deceased,
the microfilm roll number and its position on the microfilm (frame number). A service provider (Zytek)
maintains this indexing system on behalf of the Department of Home Affairs. The death notification forms
cannot be released to Stats SA until they have been verified against their images. This was what led to the
huge bottleneck and caused a slowdown in processing cause- of-death statistics from the hard copies. The
good part is that the rolls of microfilm can be released for copying, if required. So, during the course of the
2002 Causes-of-Death Project, Stats SA contracted a service provider to collect all the rolls of microfilm for
registered deaths between 1997 and 2001, scan the images of the death notification forms, and subsequently
print out their images. In this circumventing manner, the project conveniently worked off printed images,
rather than the hard-to-get original forms. As a useful by-product, Stats SA acquired the CD equivalent of all
the microfilm rolls and paid Zytek for a copy of the indexing database. Since the Zytek index database has the
microfilm roll number as one of its parameters while the CDs had numbers, a simple file was developed to
link microfilm roll number to CD number. In essence, what can be achieved from these three systems is as
follows: an ID number (from the population register) can be entered into the Zytek index database (either
interactively or in batch mode) and it can show the microfilm roll number that contains the image of the death
notification form and its position on the film. From the microfilm roll number and the position, the CD
number can be extracted and the image can be located.

Under these circumstances, the limited automatic coding would have to involve two important stages. The
first is to code immediate cause of death written on the population register (for both Afrikaans and English
terms) and the second is to use the ID number to locate the image of the form and verify that the form had
only one cause of death. If indeed the form had only one cause of death, then the coded cause is the
underlying cause and that record is transferred to the full database as having been successfully coded. If the
form had more than one cause of death, it is located and the other causes are manually coded. In the sections
below, these two stages are clarified in more detail.

The automatic coding of causes of death from the population register

The automatic coding is done using the thesaurus principle, and the program for doing that was written in
VB and called the THES Coder. The thesaurus used by the THES Coder was made up of all the frequently
mentioned causes of death, plus the different variants in their spellings in both English and Afrikaans.
Commonly used abbreviations of causes of death were also included in the thesaurus. The THES Coder was
tested and refinements were made based on the results. The algorithm used by the THES Coder is as follows:

® A string consisting of the cause-of-death text (COD), age and sex (from the population register) is passed
to the THES Coder System.

e THES Coder searches for an exact match based on all defined variables.

® [f a match is found, THES Coder returns the ICD-10 code and exits.

e [f a match is not found based on the symbol variables, THES Coder tries to get a code by checking if the
passed variable exists within a general symbol. For example, if the passed variable for sex is “Female”
and THES Coder cannot find “Female” within a symbol field (a direct match), THES Coder will check if
the word “Female” exists within the general sex symbol “Male/Female” and if so, will try to code the text
COD based on the general sex symbol and not the passed sex symbol.

® If a match is found, THES Coder returns the ICD-10 code and exits.

e [f a match is still not found, THES Coder will try to split up the text COD into several causes. All data
that is left over in the text COD that cannot be coded are checked against a standard list of splitter text
(i.e., text or symbols which split a sentence, e.g., with, or, *“;”, etc.).

e [f all the splitter text is taken out, THES Coder will code the separated causes found within the text COD
and then try to code them into a single underlying cause by using the ICD-10 Ruleset file which
accompanies the ICD-10 Thesaurus file.
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e [f the splitter text still remains (even after text parsing/checking), THES Coder will exit with an error
message describing the error and including all the variables passed to it.
® If a match is found, THES Coder returns the ICD-10 code and exits.

The verification stage and the linkage between the THES Coder and the other systems

Since THES Coder uses only one line input of causes of death from the population register, there can be
more than one completed line (up to five and sometimes even more). A basic requirement for THES Coder to
work would be a verification system in which it would be confirmed that a particular certificate indeed has
only one line (in which case no further coding is required) or more than one line (in which case, manual
coding would be required). Figure 2 shows a flow chart of the essential steps involved. There are two options
for this verification process: preverification (prior to getting the output of the THES Coder) and post
verification (after running THES Coder). Both have their advantages and disadvantages. For the manual coding
to be done, physical extraction of the form is needed, but for the verification, an electronic search can suffice.
For the physical extraction to be done, there is need for a simple tracking system that links ID numbers,
microfilm number and the physical location on the shelves in the storeroom. This tracking system is actually
used primarily as a cataloguing system to enable forms to be easily taken out, coded and returned to the
shelves. The tracking system helps to locate the physical position of a death certificate on a shelf. For a
certificate with ID number, it uses the microfilm number and the year of death as the indexing numbers,
together with the position number on the shelf. For certificates without ID numbers, it uses a combination of
identifying characteristics (serial number, date of birth and death of death) to yield a kind of unique identifier
for the certificate.

The linkage between all these systems is shown in Figure 3. The file used for the tracking system is
called the locator file. Both this file and the extracted data from the population register serve as inputs into the
THES Coder system. For successful matches, the first output from the system reflects the inputs
(cause-of-death text, age, and sex), the ICD-10 code, the locator details (roll number, frame number, CD
number and position on the shelf), and a “Yes/No” field for post-verification.

Preliminary findings

The preliminary findings have been promising. The THES Coder successfully produced an output with all
the necessary locator details. These details were used to do postverification (that there was indeed only one
cause of death stated). Unfortunately the project had to be interrupted. The reasons are many, partly dealing
with lack of sufficient buy-in by some staff members, staff turnover, financial constraints and some kind of
breakdown in authority.
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Figure 2. Flowchart of the Essential Steps Involved in Undertaking Limited Automatic Coding of
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Figure 3. Linkages between the THES coder and other systems
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Way forward and conclusion

One crucial factor in the use of full automatic coding software is the basic availability of information on
multiple causes of death. Where medical certification of deaths is relatively poor and the number of causes of
death listed on the death notification forms are, on the average, less than two, a simplified form of automation
could be considered. The simplified system described here has two basic uses. In the first case, it could be
used to code the immediate cause of death from the population register and that can be used to produce an
“Advance Release of Recorded Causes of Death.” This will be a very timely report and can help give quick
statistics on the trends in the leading cause of death. In the report, it can then be explained that in the South
African context, the immediate cause of death was the same as the underlying cause of death in x percent of
the cases. In this case, all the verification process and the locator details would not be necessary. In the second
case, it could be used to speed the coding of causes of death in full death notification forms. In this second
use, all the forms that indeed have one cause of death would be coded automatically and transferred into the
database. Only those with multiple causes of death will be manually coded. But in the South African context,
these are not many at present.

For the near future, the full automatic coding of causes of death should be considered, paying very close
attention to the interface with the system used by the Department of Home Affairs. Currently (as at 2003), the
Department of Home Affairs is migrating its document-storage system to the Computer Assisted Microfilm
(CAM) technology. Once this technology is fully operational, then Stats SA will no longer need to collect rolls
of microfilms for scanning. The scanned images of the death notification forms will form the electronic output
to which Stats SA would have access. With the help of ICR (Intelligent Character Recognition) technology
(already in use at Stats SA during the census of 2001), the image of the handwritten causes of death can be
converted into proper words, which would then be fed into the U.S. coding system for automatic coding. In
this case, however, for the purpose of handling the Afrikaans aspect, Stats SA would have to resort to the
option suggested by Jim Hart for updating the dictionary and adding words to the thesaurus. The technology is
in place and the know-how is there as well. The will and drive are what is needed to help bring it to reality.
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Future Directions of the NCHS MMDS Software Suite

Ed Elliott, National Center for Health Statistics, Centers for Disease Control and Prevention, U.S. Department
of Health and Human Services

I am one of the programmers who work with Donna Glenn at NCHS to develop the MMDS software
suite. What I am going to talk about is the current state of the software, how it is put together, and where we
would like to see it go in the future.

It sounds like most of you are aware of the three main applications from listening to these other
presentations: we have SuperMICAR for data entry, MICAR 200 to automate the multiple-cause coding, and
then ACME TRANSAX to determine the underlying cause. Each of these applications is pretty much
self-contained; they all have graphical user interface; they have the processing code, the interface with
Look-Up Tables, Decision Tables external to the program; and they have to be installed on a user’s machine in
its entirety. It is a self-contained unit. It is propagated throughout an enterprise of all the users of the software;
that leads to some weaknesses that are within the system because we could get different versions of the
software on different machines, which would dilute the integrity of our data.

The software started off on the mainframe; then it got ported or converted to the DOS environment and
was converted to Windows a few years ago. The main language used for the processing part of the application
is the C language, and you can pretty much consider that to be a black box for each of the three applications.
We as programmers do not really like to get in there and tinker around with it too much. The graphical user
interface is done in C++, which is more object-oriented and easier to maintain. However, we have the dilemma
of what to do with the processing code to move forward, especially as we consider going to Web-type
applications.

Also, we do not really have any standard data format for the various files used. We typically store the
data in the database file format (DBF); we have ASCII text input files; and some of the Decision Tables are
still in hash table format, which is really proprietary to us. The different formats could be a weakness for
moving forward. We would like to standardize.

Figure 1 shows the layout of the current ACME program. The version numbers are across the top. I have
ACME Version 1.0, and then on down the Line I have ACME Version 1.3 or 1.4. We have users with different
versions of the program, which are not entirely comparable because the processing rules have changed with
each new release or update. Therefore, people with different versions will not get exactly the same results.
Also, along the bottom row, the Look-Up Tables or Decision Tables could also differ in version if they are not
installed properly on the user’s machine.

We would like to update the actual processing code, that is, pretty much pluck it out of each of the three
applications and put it in a self-contained module that could easily be linked into other programs that either we
develop or that would have widely-published methods that any of you could use to integrate into them,
especially with the ACME program. We would package it into an object called the DLL or Dynamic Link
Library (Figure 2). Later on when we start moving towards more Web-based applications, we could wrap that
DLL into an XML Web service—which is pretty much the darling of the current software development
world—and that could be accessed through different means such as JAVA applications or dot.net applications.
One could develop multiple clients to interface that same processing engine.
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We would also like to standardize the data format for input and output files; XML is the current standard
so that would be desirable. It would also be good to disengage from the Fox Pro file format for the data files
because we have had corruption problems with those files in the past. Consequently, these changes would
result in a more robust database for data storage.

We would probably move forward in a phased approach: once we got this DLL module working, we
could develop a client server application where we extracted or used the extracted processing code, which
would reside on the server along with its set of Look-Up or Decision Tables (Figure 3). Then our client
applications would go through a server for access. The client applications could still differ in version number,
but there would not be as many problems because various clients would differ mainly on fields on the form or
something like that. While it might not work, at least it would not degrade user data as much as the current
setup.

Once we had this approach working, we could have multiple different clients. Nationally, we would have
the current Windows client, much like it is. We would also have Web-based clients, which would be the ideal
method because then we would totally have the whole application—including all the look-up tables—residing
at a standard place that could be accessed through a Web browser. This would alleviate a lot of the installation
problems. We could also develop a batch processing mode of operation where you could just pass a file in
through some FTP side and it would just fit right through the file and give you results. In addition, there are
new mobile devices, palm pilots, PDAs, tablet PCs, and cell phones for which applications could be
developed.
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Ideally, we would get to the whole Web-based situation where everything resided on one end, was all one
unit, and there would be a single version that could be accessed through a Web browser with your input
residing on the client end. It could be accessed through multiple different means as I show across the top of
Figure 3. We would start with ACME because it is pretty much the world standard; it is language-neutral, so
there are not some of the language-related issues that MICAR 200 and SuperMICAR have. MICAR 200 is a
little bit less intensive on the processing side than SuperMICAR, but SuperMICAR interacts with the actual
data entry form a lot more, so that would be next. And then eventually MICAR would be addressed.

The proposed changes would have a lot of benefits, especially once we got to the whole ‘“‘boiler base”
solution for the U.S. State users, because a lot of times we ship out a new update to the States and they may
or may not install it, at least not right away. We have means for detecting what version they are using from the
data files that they send back to us, but our changes would alleviate some of those problems. For international
users, taking the processing code out of each of the individual applications would result in your having three
building blocks to develop your own solutions.

Caveats involved in making these changes are resource limitations. We are getting better at the actual
processing of the data, so I think we may get to the point where we can take the time to make some
improvements. We are also training the existing development staff in these new technologies.

In closing, modularizing the software and separating the actual processing, that is, the core of the
application from the presentation on the form, can be beneficial to everyone.

Thank you very much.
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Discussion on Presentations of Session 1

D. GLENN: We have about 15-20 minutes left for questions. You can address your question to anyone.
Please state your name and the country you are from. Questions?

L. GERAN: Leslie Geran from Canada. I have a question for those countries that are using optical character
recognition, particularly Sweden. I ask this because Canada has had an uneven history of using optical
character recognition (OCR), that is, we have found that it works really well for very large locations like our
national census but for smaller applications—Ilike in surveys—it is too much trouble and too expensive. Given
that Lars Age said he had 55 percent handwritten death certificates, I was wondering whether he sees a more
long-term use of those optical character recognition systems.

L.A. JOHANSSON: The OCR systems are getting better and better, and we use them not just for text; we
use them for taking values from the check boxes into our files. As I said, it is not automatic. People working
in this field say that in just a few years those systems will be able to interpret handwriting.

PARTICIPANT: Doctors’ handwriting?

L.A. JOHANSSON: I think that would possibly take four years more. But I think there is a future in it,
absolutely. The ability of OCR to sort out things that were entered to the form from parts of the form itself has
increased incredibly, so yes, I think this is very possible.

C. ROONEY: Cleo Rooney from the U.K. I wanted to ask what are the Japanese rules that are applied? Are
they different from the standard ICD-10 rules?

M. KIMURA: Basically these are ICD-10 rules. However, because of our culture, the percentage of heart
failure has been like 30 to 40 percent but it does not mean that all of them died of heart failure. So, we
modified the rule to prevent unnecessary fake heart failure deaths.

J.A.O. GARCIA: 1 would like to have a clarification from Lars. He said his system does not use ERN codes.
I do not know if I misunderstood.

L.A. JOHANSSON: No, that is quite right; we do not use the Entity Reference Numbers. In the session on
language tomorrow, I will try to explain in more detail what we did instead.

S. WALKER: I am Sue Walker from Australia. My question is to the gentleman from South Africa. You say

that about 70 or so percent of your death certificates have only one cause. Can you tell us what is the burden

of external causes and how you handle those? Do you have a report of the nature of injury and of the external
cause? Or one or the other? Or neither?

S. BAH: Thank you. In South Africa, the Births and Deaths Registration Act was modified not to allow the
underlying cause of death. When there is an external cause, the physician is just free to write the external
cause, so we have a lot of unspecified external causes of death.

A. MININO: Good morning, my name is Ari Minifio from the National Center for Health Statistics, and I
have a question for Gérard Pavillon. I was very impressed by the fact that STYX gives feedback, and it
explains what it is doing and how it gets to those decisions for coding, etc. I was wondering whether you
could expand a little on that, and especially I want to know whether it was very difficult to implement this
feature on your program.
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G. PAVILLON: Yes, at the beginning I would just want everyone to be clear. For each step, I mean that for
each ICD rule that was applied or not, I gave the name of the ICD rule and then why it was applied or not. At
the end you have the rule sequence and, for each rule, the conditions that the system applies to use the rules or
not. For complex death certificates where you have a lot of rules applied, it is really interesting to know how
you get the underlying cause, and for the coders it is important.

PARTICIPANT: I come from the National Board of Health in Denmark, and I would like first to thank all
the presenters for these very interesting and educating presentations. They put a lot of questions in my head,
but I was actually focused on one for Edward Elliott. Denmark is currently reorganizing our statistical system,
and we would like to integrate the automated code to the system itself. Will the revision you explained and
showed us give this possibility? And could you say more about the time horizon?

E. ELLIOTT: Thank you. Yes, it will open up the actual core of each of the programs to external input from
whatever program you want to use as a front end. If we can get SuperMICAR modified as I described, you
could have your own form with your own language on the form, but the changes would allow input into, for
example, ACME, and you could just pass in records and get the processed output out the other end. We have
recent requests for modifying the existing program to allow this, so we would have to start by way of filing
things in ACME not .exe format and then we would modify ACME so you can pass in a string of words
indicating what the file name of the label was rather than going through the menu system and selecting the file
to be processed. Thus, there would be some sort of match process feeding the data files. By separating the
actual processing code from the main application, you would have more access to doing things like that.
Timeline. Actually, I have a laptop; I am going to be working on that program this week, so I am hoping to
get something going by maybe the third quarter of the year to have that part at least out where we can start
testing and adjusting it. It is going to take some time to do this.

S. NOTZON: We have people from many different countries, between 25 and 30. For those of you whose
native language is not English, I was really impressed with the quality of the presentations this morning. I
know that when I have to make presentations in another language it is hard work, so congratulations to all the
speakers.
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Welcome (Afternoon Session)
Dr. William Steiger, U.S. Department of Health and Human Services

DR. SAM NOTZON: I would like to introduce Dr. Bill Steiger, who serves as special advisor on
international affairs to the Secretary of Health and Human Services Tommy Thompson. Dr. Steiger has been
involved in a number of activities including negotiations surrounding establishment of the global fund to fight
HIV/AIDS, tuberculosis, and malaria. Previously, Dr. Steiger served as a special advisor to Tommy Thompson,
then Governor of Wisconsin. Dr. Steiger has a Ph.D. in Latin American Studies from the University of
California, Los Angeles, and has lived and worked on three continents: Asia, Africa, and Latin America.

DR. STEIGER: Thank you for allowing me to address you on behalf of Secretary Thompson, who
sends his regards and wants you to know what a privilege it is for the Department and for the National Center
for Health Statistics, in particular, to welcome you to Washington. He would also like you to know how
important we think your work and this conference are to not just the international advancement of automation
on mortality statistics but also the work in a number of areas at our Department.

Secretary Thompson really responds well to the presentation of good data and relies on good statistics to
make decisions, as do all of us do at the Department. This kind of a meeting is exactly the kind of forum that
he likes to encourage as a way of putting an emphasis on international collaboration toward better gathering
and better display of data. The large number of countries that are participating in this gathering is indicative of
a wide and growing interest in automated coding systems for mortality data. I would like to welcome all of
our partners around the world, particularly to those of you from the countries of Central and Eastern Europe,
who are about to join the European Union and are interested in harmonizing mortality data with other
countries. I send a special welcome to those of you from Estonia, Hungary, Latvia, Lithuania, and Slovenia.

This ICE on Automation is a great example of international collaboration among countries. We are proud
in the Department of Health and Human Services to be a leader in that collaboration, along with England,
France, and Sweden. We have worked collaboratively on the development of Decision Tables for ICD-10, an
essential part of an automated coding system. We have worked with a number of international organizations
through the ICE group, including the World Health Organization, EuroStat, the U.N. Statistics Division, and
the World Bank.

We have closely collaborated with WHO on automated systems, statistics, and evidence for policy in
general. The Secretary is the U.S. representative to the WHO Executive Board. I fill in for him in that role
sometimes, and most recently I met the incoming Director General of the WHO, Dr. J.W. Lee of South Korea,
who will take over in July. Dr. Lee is focused on data, automation, and information technology as key drivers
for his agenda at WHO. You should feel comfortable with the leadership of the World Health Organization
over the next five or ten years. He invited a small group of 20 or 25 people to think through some issues with
him about the future of WHO. He emphasized his vision for information technology at Headquarters, at the
regional and country offices, and then for working with collaborative partners like the ICE and others to
provide better data for decision making at WHO.

You know that WHO has responsibility for ICD-10. While it has devolved some responsibility to the
collaborating centers, the ICE on Automation is an example of further delegation to countries with technical
expertise. Dr. Lee clearly believes that the Secretariat at WHO and the regional and country offices have an
important role to play in the work that you are doing. I encourage you in your interaction with WHO to obtain
Dr. Lee’s manifesto, as he calls it, his vision for WHO, and talk with him and his staff about automation, data,
and information technology. You will find Dr. Lee to be a strong supporter of the ICE.

I just want to emphasize how supportive we are at the Department for the National Center for Health
Statistics and its continued involvement in the ICE. We rely on the NCHS. For example, we called on Dr.
Sondik recently when the Treasury Department approached us about setting up some criteria for the new
Millennium Challenge Account. President Bush has set aside a doubling of our foreign-assistance money for
targeted grants that will go to certain countries that meet criteria, one of which is “investment in people” as
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measured by investment of domestic resources in health and education. The Treasury and State Departments
were also interested in measuring success. It would be impossible for us to do either without the collaboration
of the National Center for Health Statistics. In terms of measuring success of reduced mortality for the major
diseases, it is impossible without the work that you are doing, so we owe you a great debt of gratitude.

Again, we welcome you to Washington, encourage you in your important work this week, and thank the
organizers and all the funding agencies. So on behalf of the Secretary, I wish you a successful week and thank
you for your hard efforts.
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Session 2: Multiple Cause
Dr. Cleone Rooney (moderator), Office for National Statistics (ONS), England and Wales

I am pleased to chair a session on multiple-cause-of-death coding and analysis. For years, there have
been recommendations about coding all the conditions on the death certificate and about how to analyze them.
Since ICD-6, almost no country routinely codes all of the conditions on the certificate and publishes statistics
based on them. With automation we have an opportunity to do the coding, but there are still a lot of issues to
be addressed.

We have some varied presentations this afternoon. Roberto Becker from PAHO and Ruy Laurenti from
the Brazilian WHO Center are going to talk about some issues in coding multiple causes of death and the need
for internationally agreed definitions and standards. Then, Augusto Hasiak Santo from Brazil will show us
some comparisons of underlying-cause and multiple-cause data on diabetes from a range of countries and talk
about how multiple-cause data can help us understand differences in underlying-cause statistics. Finally, Eric
Stallard from Duke University will show us a rather innovative way of looking at multiple-cause data using
the outputs of the automated system in the United States.
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Multiple-Cause Mortality Coding
Dr. Roberto Bécker, Pan American Health Organization (PAHO), Washington D.C., U.S.

There are differences in the perspective of using underlying-cause and multiple-cause data. With
underlying cause, basically we are discussing prevention. However, there are known limitations of using only
underlying cause: the epidemiological principle of multicausality disappears. Further, the underlying cause may
not be the originating antecedent cause, for example when we change or modify the first selected cause.
Maybe the underlying cause is different from what the physician intended to say or stated as the beginning of
the process. In addition, we may have different selections and codes from different coders, and there are many
hidden conditions such as nutrition problems, malnutrition, obesity, hypertension, diabetes, alcoholism, and so
forth. There are also some arbitrary definitions, especially related to precedence. We have to make assumptions
that may not be correct all the time. And it is very difficult to select one underlying cause with very mixed
conditions in chronic degenerative diseases.

With multiple causes, we may have solutions for many of the problems that result from using a single
underlying cause. Thus, we can identify complications using the multiple-cause sequence, which we cannot do
working only with underlying cause. We can restore the natural history of the diseases, which also is lost with
a single cause. We can get more information on the prevalence of health problems. I am not saying that with
multiple-cause we will know the prevalence of the problem but we will get more information on the
prevalence of health problems. We can study the relationship between external causes and injuries. We can
identify and make interventions on risk factors if we put this information in our systems. We can work with
etiology and clinical manifestations, including the well-known but not that often used double-coding or
“dagger-asterisk” system. Also, in perinatal mortality, we can better analyze maternal and child factors.

We do need international standards for coding multiple causes of death. In spite of our current use of
four instead of three lines on the death certificate, there still may not be enough space to provide an incentive
to the certifiers to give us more information. Maybe we need new instructions to complete the death certificate
because we used to instruct “do not put more than one diagnosis per line.”” Thus, to get more information we
may have to review this instruction.

The multiple-cause tabulations are complex; they depend on the type of analysis we want: mention,
number of mentions, underlying, terminal, intermediate, etc. We may need important changes in the software;
for example, the U.S. system may have to be adapted if we get international standards for linked codes. We
will need training materials and trained coders. We have to pay attention that some conditions may increase
because of several mentions on the death certificate of similar conditions.

Where can we get data for analysis of multiple causes? We can get it from databases, for example,
generated by TRANSAX in the databases of the U.S. We may be able to complement this directly from
samples of death certificates with such non-processed variables as timing between conditions and ill-defined
conditions that are not very often found in mortality databases. We can also look for more information in
medical records including lab results, treatment, procedures, and so on. Probably the most complex and
complete way is to perform verbal autopsies, redoing completely the medical history. For any of these sources
the coding rules and principles should be the same, regardless of the source of our data. We will need
definitions for other types of causes in addition to underlying cause.

In multiple-cause coding, the first rule is the correct and standard selection of the underlying cause of
death. Usually the idea is to put an individual code for every diagnostic term, condition, sign or symptom
reported on the death certificate. Are all the codes valid for multiple coding? In my opinion, all are, including
asterisk codes, postprocedural, and “Z” codes in the last chapter of ICD-10. In my opinion, the rules and
notes of inclusion and exclusion are valid only for underlying-cause selection, so we have to review whether
we need specific inclusion/exclusion notes for multiple coding. Some of them we will need but some maybe
not; we have to review all of them.

Another point is related to linkage where we can have different situations in multiple-cause coding. We
can have hidden conditions; for example, in a case with hypertensive renal disease plus acute myocardial
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infarction, the underlying cause—hypertension—would disappear. However, with multiple-cause coding, we
may just put independent codes for each entity. In another situation, linked codes may be used for several
associated conditions. For example, in the case of HIV disease plus dementia, B22.0 is the code for HIV
disease resulting in encephalopathy, which includes dementia; but it includes several other conditions. If we
just use this linked code, we are losing information. The solution could be to use, for example, a specific code,
F02.4 , an asterisk code, which is exactly ‘“dementia in HIV disease’ or simply the general FO3 code
“unspecified dementia.”

There are situations where we get very specific codes for a combination of conditions; one example is
K57.2, “diverticular disease of large intestine with perforation and abscess.”” The meaning of this code is
unique and explicit so one does not need several codes; all the information is present in a single code.

For maternal mortality, a recommendation from the FIC-Network states that when the underlying cause is
selected in Chapter XV (“‘Pregnancy, Childbirth and the Puerperium’), any associated condition or
complication should be coded in other chapters to provide more detailed information. For example,
“postpartum coagulation defects™ is a general statement, but “fibrinolysis™ is a specific code from another
chapter. If the underlying cause is not in Chapter XV, at least one code should be chosen from this chapter.
Let us use the example of B24, “unspecified HIV disease,”” where we can use the code 098.8, “other
maternal infections and parasitic diseases complicating pregnancy, childbirth, and the puerperium,” because the
exclusion note is for the underlying cause. Thus, we will have in the record one code from Chapter XV to
identify the maternal mortality.

Another example is an external cause such as consecutive accidents. Imagine flooding causing a car
accident, fall in a river, and drowning. In this case, we can code all the external causes and all the injuries.

Another point is related to data consistency. With multiple causes, for all the codes, we can check the
consistency of not only underlying cause with sex and age, but also with unlikely or very rare conditions. We
can expect repetitions. For example, “acute bronchitis, unspecified” is J20.9. The same code would be used
whether acute bronchitis were mentioned with bronchospasm or specified as septic. With multiple-cause
coding, we can use specific codes for bronchospasm and sepsis to provide more detailed and complete
information.

Sometimes certifiers provide considerable information on the death certificates that result in repetitious or
very close codes. For example, there is a code for “‘junctional premature depolarization” (149.2) and on the
same death certificate you can get “cardiac arrhythmia, unspecified” (149.9). In this case, I prefer to choose
the more specific code. Alike conditions may inflate some cause groups. An example is “multiple sclerosis™
(G35) and ‘‘acute transverse myelitis”’ (G37.3), which are not the same thing but are in the same group in
ICD-10: “Demyelization diseases of the central nervous system” (G35-G37). Much work needs to be done
for this type of situation. We will surely need decision tables for multiple-cause coding that are different from
those for underlying-cause coding.

Finally, there are different ways to organize the data depending on what we are going to do with the data,
what type of analysis, and the nature of the relationship among the causes. One may simply have underlying
cause plus other diagnoses, that is, one field for underlying cause, and several for other causes. In many
countries, multiple-cause coding includes the underlying cause of death and additional fields for other causes.
One may show placement on the death certificate, that is, underlying cause and other diagnoses on lines A, B,
C, D, Part 1, or Part 2. Finally, one may have underlying cause with reordering and defining the role and type
of every cause, such as underlying, intermediate, terminal, contributory, associated, risk factor, etc.

My presentation was adapted from a workshop of 4 weeks ago to discuss multiple causes and is a way to
resume the discussion concerning rules and standards for multiple coding.

Thank you.
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Multiple Causes of Death: Definitions and Coding Rules

Dr. Ruy Laurenti, WHO Collaborating Center, University of Sdo Paulo, Brazil and Cassia Maria
Buchalla, Ph.D., WHO Collaborating Center and School of Public Health, University of Sao Paulo, Brazil

Introduction

The importance of analyzing mortality using underlying cause and multiple causes of death is well
recognized. Even John Graunt in his classic work of 1662, Natural and Political Observations Made Upon the
Bills of Mortality, made some comments on ‘“‘dying due to a disease’ and ‘““dying with a disease.” The
importance of tabulations by multiple causes is based on the fact that rarely is a death due to only one cause.
Therefore, to have a picture of the status of a population using mortality indicators, it would be best to
tabulate all the diseases and complications present at the moment of death.

One can give many examples of mortality analysis according to multiple causes. One study carried out on
deaths in hospitals in Sao Paulo, for instance, showed that diabetes mellitus was associated with hypertension
in 33.7 percent of the cases, with ischemic heart diseases in 31.3 percent, with cerebrovascular diseases in
42.8 percent, with malignant neoplasias in only 2.6 percent of cases, and with infectious diseases in
19.5 percent.

The same study showed that when a hypertensive disease was mentioned on the death certificate, it was
reported with diabetes (13 percent), ischemic heart disease (29.3 percent), cerebrovascular diseases
(66.1 percent), and arterial diseases (31.8 percent). Another study analyzing death certificates of adults in Sdo
Paulo showed that hypertension was selected as the underlying cause in 2.7 percent of the cases; however, it
was mentioned in 30 percent of the cases.

Successive reviews in ICD recommend analyzing mortality in terms of multiple causes. Thus, in ICD-6
(approved in 1948), a “Suggested Form of Multiple Cause Tabulation™ was presented. The ICD-7 includes a
reference to multiple causes of death; ICD-8 presents a specific recommendation in the “Report of the
International Conference for the Eight Revision” with respect to multiple causes (see item 2.5 “Multiple Cause
Tabulation and Analysis’). ICD-9 and ICD-10 also refer to the tabulation and analyses of mortality by
multiple causes. In spite of all that has been said and published, very little has been done in terms of routinely
publishing mortality statistics according to multiple causes, which would be very beneficial in epidemiology
and health services management.

Mortality analysis by multiple causes

In recent years, software for the tabulation of multiple causes has been developed, presented and
discussed. However, these discussions do not deal with definitions, standards, and guidelines for coding
multiple causes. The adoption of definitions and standards is vital and necessary to develop software to
tabulate multiple causes.

At the meeting of Heads of WHO Collaborating Centers for the Classification of Diseases in Uppsala,
1988, the Pan American Health Organization (PAHO) presented the paper, “A Suggested Methodology for
Multiple Causes (DES/IC/C/88-38)” with proposals for definitions and rules for coding multiple causes. At the
meeting of Heads of WHO Collaborating Centers for the Classification of Diseases in Washington, 1993, the
Brazilian Center presented a paper (SES/ICD/C/93-7) discussing multiple causes and the slow advance we
have had even though the issue has been discussed in several papers, and the Center Heads supported the
PAHO proposal. These definitions and rules from the earlier papers are presented below as a base for
discussion.

Definitions
Intervening causes: All conditions precipitated by the underlying cause.
Importance: If sometimes the underlying cause cannot be easily prevented, it may be more feasible to
prevent complications or conditions precipitated by the underlying cause.
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Conditioning causes: Those conditions that actually initiate the chain of events leading to death when the
originating cause is not the underlying cause.

Importance: Sometimes due to coding requirements, the real originating cause is hidden. It is important to
know the real primary cause for preventive purposes.

Contributory causes: All those conditions that are not part of the chain leading to death but that
contribute to 1t.

Importance: The knowledge of those conditions is important to study co-causal factors.

Associated causes: All other conditions, which are neither underlying causes, intervening causes,
conditioning causes, nor contributory causes.

Importance: The knowledge of those other conditions is complementary in the study of the net of
causality.

Rules for coding multiple causes
Intervening cause

I(b) If the underlying cause is selected by application of Rule 1 and no modifications have been made,
assume that all the conditions entered in the sequence above the underlying cause are intervening causes.

I(c) If the underlying cause was selected by General Principle or Rules 1, 2, or 3 and modified by Rules A or
B, apply rules I(a) or I(b) depending on the way the new underlying cause was reselected. Disregard the
ill-defined conditions.

I(d) If the underlying cause selected by General Principle or Rule 1, 2, or 3 was modified by Rule C, proceed
as follows:

If the underlying cause has the same code of any disease in the certificate, assume that the sequence
starts at this level and apply I(a) or I(b) depending on the rule previously applied.

If the underlying cause has a different code from all the diseases in the certificate, apply I(a) or I(b)
underlying cause.

I(e) If the underlying cause of death was selected by General Principle or Rules 1 or 2 and modified by rule
D or E, apply rules I(a) or I(b) on the previously selected cause taking into account the selections rules
applied. Disregard the real underlying cause and the selected cause.

Conditioning cause

C(a) When the underlying cause selected by General Principle or Rule 1 is modified by Rule C by linkage
with any disease entered above the selected cause, take the previously selected cause as conditioning
cause.

C(b) When the selected cause is due to a cause that has been disregarded because of the “Guides for the
determination of the probability of sequences,” take this “highly improbable” condition as the
conditioning cause. It does not apply to highly improbable conditions due to dates of onset.

Contributory cause

D(a) Select the cause or causes listed on Part II of the certificate, unless they were taken into account to apply
modification Rules C or 3.

D(b) If the underlying cause is a disease entered in Part II of the certificate and there are conditions other than
in Part II, select the other conditions in Part II as contributing causes.

Associated cause

A(c) Select all the other causes entered on the certificate that were not selected as underlying, intervening,
conditioning, or contributory.
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Diabetes Mellitus: Differential Multiple-Causes-of-Death Mortality Among the
States of Rio De Janeiro and Sao Paulo (Brazil), Australia, England and Wales,
Scotland, and the United States of America

Dr. Augusto Hasiak Santo, University of Sa[00e3]o Paulo, Brazil
Introduction

This paper is about differential multiple causes of death among the states of Rio, Sdo Paulo, Australia,
England, Wales, Scotland, and the United States regarding diabetes mellitus. To prepare this paper, in addition
to Brazilian data, I gathered data from members of the planning committee of the ICE and others. Some
countries could not send me data because of legal issues. I acknowledge Anne Wellington, Peter Borg, and
Eddy Anderson from Australia.

Cause of death is different among regions due to epidemiological factors, circumstances related to the
certification of death, and procedures for coding and processing data. Diabetes mellitus is only selected as the
underlying cause about one-third of the times it appears on death certificates, but it is very often mentioned on
death certificates. Papers on diabetes with multiple causes of death are common, and they are often based on
multiple causes.

The objectives of this paper are to compare the differences in causes of death related to diabetes across
the regions we mentioned before. We call ““associated causes” those that are non-underlying causes.
“Non-underlying cause” is the name used in the U.S. for “associated cause.”

Data sources and problems

The data came from official vital statistics offices of the participating regions. Diabetes includes codes
E10 to E14 of ICD-10. Causes of death were processed by multiple-cause-of-death software that Celso
Escobar Pinheiro and I developed, which is a tabulator for underlying cause of death. Another software
program that looks for associated causes and will make a separate file of only associated causes is called
“Death Records Tabulator,” and it is not yet published.

To present the associated causes, a list of the most frequently associated causes and of the causes related
to the natural history of diabetes was prepared. This list was used by the Tabulator to display the associated
cause of death. With software developed by Gambesi and distributed by the Pan American Health Organization
(PAHO), death rates were standardized using the world population.

While developing this paper, I had some difficulties. For instance, the data file that I received was in
ASCII flat text and comma-separated. Some software programs have difficulty recognizing text files, so there
are problems running these files. My intention was to present causes of death; thus, I asked for only causes of
death, which did not necessarily have accompanying documentation. When I began to receive comments and
suggestions from the participants (some requested data by age, for standardization of age, for sex, etc.), I had
documentation for the Brazilian file but not for all of the other country files. For the U.S. file we had good
documentation that allowed us to check whatever we were doing. There were control totals so that if we found
a different value, we could check whether or not our software was good or assess any other difficulty. The
Australian report is exemplary; I use it in courses on multiple causes of death. This is another example of
good documentation.

Regarding ““axis coding,” at first I had not asked for multiple-cause data in any particular axis. However,
in Brazil, we do not have “record-axis’ data; we only have “‘entity-axis’ codes, so when I received
“record-axis” codes from some countries, they were not comparable with the Brazilian data. Thus, you will
see on Table 2 how in one country record-axis codes and notations appeared. TRANSAX removes some codes
from records, so it is going to be hard to see vascular diseases.

Finally, all countries used different field names and had different field sizes, which were additional
problems.
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Results

Table 1 presents a synthesis of the data, including the year of the data, the population of each country, the
numbers, the total number of deaths of each country, the type of condition codes, the number of causes by
death certificate, etc.
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Diabetes figures are also shown as follows: underlying cause, diabetes-associated causes, the ratio of
mentions to the underlying cause, the mean number of causes, and the proportion of all deaths in each country.
Thus, for Rio de Janeiro the standardized death rate for diabetes (underlying cause) is 31.9 and for England it
is 4.8; the rate varies greatly around the world.
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Table 2, which was prepared with the multiple-cause-of-death tabulator, shows the distribution of
associated causes among countries. Ischemic heart disease is higher in England, Australia, Scotland, and the
United States.
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Table 3 shows diabetes as an associated cause of death with the underlying cause of death in the first
column.
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Conclusion

The conclusions, of course, are that we can gain very much insight using multiple-cause-of-death analysis
and that diabetes is not a disease equally reported around the world.
Thank you very much.

Comments

C. ROONEY: I thought it was very striking that in the underlying cause statistics there is more than a
six-fold difference between the country with the lowest mortality rate from diabetes, which seems to be
England and Wales, and the highest, which is Brazil. Whereas when you go to the multiple cause, the
difference between the highest and the lowest is about two and a half times. Do you think that is because the
disease is different, the certificates are written differently, or the selection rules are applied differently?

DR. SANTO: It is very difficult to answer this question because I do not know how physicians certify
deaths in other countries. In Brazil we use the tables of the ACME that have undergone some adaptations. You
may notice also that the numbers of causes of death vary greatly. England has the lowest rate of conditions per
death certificate, which may influence these differences. To better answer this question, we should sit down
now and see what happens in every country.
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Disease Patterns in Multiple-Cause Data at Advanced Ages:
United States 1980-1998

Eric Stallard, A.S.A., M.A.A.A., Center for Demographic Studies, Duke University, Durham, North Carolina,
U.S.

Introduction

I want to thank the organizers, especially Bob Anderson, for inviting me to make this presentation. I also
want to thank the National Institute on Aging for support of this research. In the planning discussions, Bob
Anderson asked me to make the presentation new, to make it exciting, and to make it simple. I will try to do
all three of those things today.

Let me deal with the “new’ part first. The presentation expands upon results in my July 2002 paper in
the North American Actuarial Journal (NAAJ) available online at www.soa.org (Stallard, 2002). When I wrote
that paper, I did an extensive literature search on the use of multiple-cause mortality data. The most surprising
finding was how few articles had been published on the topic over the past 20 years. My expectation is that
most of you will not be familiar with the methods and results of analyses of multiple-cause mortality data, and
I am hoping that you will be surprised by at least some of the results in the presentation.

Let me deal with the “simple” part next. To facilitate the presentation, I prepared handouts that are
identical to the slides, except that the handouts include an Appendix. Twenty of the 36 slides in the
presentation contain graphical displays of the analytic results. The Appendix contains eight tables from the
NAAJ paper displaying summary measures for individual causes of death by age, sex, and year. Given the
time constraints and the goal of making the presentation simple, I will not comment further on the Appendix
materials.

Methods

With these simplifications, my goal today is to make the presentation sufficiently new and exciting that
you are motivated to pursue the details on your own after I have finished. The analysis focuses on the calendar
period 1980-1998, a period during which U.S. mortality data were coded using the Ninth Revision of the
International Classification of Diseases (ICD-9). The analysis focuses on 14 major causes of death, which I
will talk about shortly. The analysis focuses on the elderly population, primarily because I have done almost
all of my prior research on the elderly; so, it appeared best to focus on age groups where I already had
significant analytic experience.

Four fundamental measures can be used to characterize individual-level microdata records containing
computerized coding of cause-of-death data from death certificates. All four measures can be described as
“death rates,” and for all four measures the denominators typically are the mid-year population in the
demographic groups under analysis. The numerators of such death rates are distinguished by the source of the
information used in the tabulations. The first measure uses underlying-cause-of-death (UC) mortality data in
forming the numerators of death rates. This is the measure used in almost all national vital statistics reports,
and it is the measure assumed to be used unless clearly stated to be otherwise. The second measure uses
multiple-cause-of-death (MC) mortality data in forming the numerators of death rates. This measure is based
on the complete set of causes of death recorded and computer coded (using the ‘“‘record-axis” algorithm) from
the cause-of-death section of the death certificate (e.g., see Section 6 of the U.S. Standard Certificate of
Death). The third measure uses associated-cause-of-death (AC) mortality data in forming the numerators of
death rates. The associated causes comprise all causes other than the underlying cause and are identified by
listing the entire set of MC causes and then deleting the UC cause.

52


www.soa.org

Tabie 1 — Cianase Defindians lor Undarfying and "“'F“r':'“' of Death Tabulations
I |
| | |
# [Cause of Doath = ~ [Catmgory _I'En:h:'-lﬁu-n'
| |
= g . — i
_ 2| [Mabgrant necplasms ) [1a0ve |
4] |Overic otetnetne pumonary dassses wossm | |
_ 5| |Proumcria and infusrca 480487 |
6] |Diaboten malitn @m0 |
7 E950-£950
0 | Chworic Inor dissase and cinhoss 571
10 |Sephicemia il |
1] [AlEheimers daakss e |
12, |Athemaciomais a0
13 | Hyperonsion with o withen! renal dissass 401, 403 | |
14 [Aome aneurysm ) = s |
15 |Residual causes of death Al codes not isted abow
Eoumca: H-ll-ldnn Whurpy (20007 mnd Hoyeet of Bl (20015 . ==

In calculating the MC and AC death rates, it is significant to note that there may be more than one listed
cause of death per decedent. In my applications, I recode the MC conditions to the 14 categories listed in
Table 1 (above), insert the corresponding recode of the UC code (to guard against a remote possibility that the
UC recode would not appear among the MC recodes), and then remove all duplicate recodes to obtain a
unique unduplicated sequence of conditions. This allows the AC conditions to be unambiguously defined and
also allows consideration of the joint occurrences of one or more MC conditions. The “‘record-axis” coding of
the MC conditions is generally done without recording information on the order of the conditions in the
cause-of-death section of the death certificate, and that procedure was followed in my tabulations.

The fourth measure uses the joint occurrences of two or more MC conditions in constructing the
numerators of the death rates. With 14 MC conditions plus a residual category, there are 15 x 4 =210 pairs of
such conditions, which reduces to 105 distinct pairs because the order of the conditions is not preserved.
Similarly, there are 15 x 14 x 13 =2,730 triples of such conditions, which reduces to 455 distinct triples with
duplicates removed. Because the joint occurrences represent a unique aspect of multiple-cause mortality data, I
focused this presentation on the lessons that can be learned from studying this particular measure of mortality.

I hate suspense, so I am going to tell you right now what you learn. What you learn is that the causes of
death are not independent. This is important if you assume each UC condition is the sole causative agent in
the mortality process. Such an assumption is implicit in conventional methods for computing the number of
years of life lost due to each cause of death. In fact, this assumption is consistent with the standard definition
of the underlying cause of death, as: “(a) The disease or injury which initiated the train of events leading
directly to death, or (b) the circumstances of the accident or violence which produced the fatal injury.”

In contrast, associated conditions may be conditions that resulted from the indicated underlying-cause
condition (“‘Part I conditions’”) or conditions that contributed to death but did not result from the
underlying-cause condition (“‘Part II conditions’’). The computer-based record-axis coding provides a listing of
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all distinct medical conditions in a form comparable with the underlying-cause codes, but in a form that does
not preserve sequence information from Part I of the death certificate.

Once it is recognized that MC conditions may appear as either AC conditions or as UC conditions, it
follows that MC conditions may have different roles in mortality, that individual MC conditions may be
amalgamations of heterogeneous medical conditions, and that there may be dependencies between MC
conditions that had not been recognized previously. Disease dependencies are well recognized in clinical
practice but such dependencies have received little attention in statistical reports prepared from national
mortality data. Disease dependencies are in no way forced on the data just because multiple causes are
reported on the death certificate. Disease dependencies among the multiple causes reported on the death
certificate could motivate further investigation into the nature of such dependencies and may serve to inform
clinical practice.

To the extent that the various diseases, conditions, or causes are not independent, one could ask how
appropriate is it to follow the death certification rules which require the certifier to designate one or more of
the reported conditions as a “‘cause’ or as “‘the cause” of death. If the various diseases, conditions, or causes
are in fact dependent, then specific combinations of MC conditions may indicate the actions of one or more
fundamental biomedical processes that are responsible both for the death and for the dependency patterns
among the reported MC conditions. These are fundamental issues that require thoughtful consideration.

We now need to briefly discuss the data. For this analysis, I used NCHS death certificate microdata
records for 1980, 1990, and 1998. These files contained death certificate reports for all 2.0-2.3 million deaths
each year in the United States, including the 1.3—1.8 million deaths among persons aged 65 and older. The
exposed population was estimated using corresponding midyear population counts obtained from the U.S.
Bureau of the Census. The Census counts were adjusted via extinct cohort calculations (based on the NCHS
mortality counts) to complete the population data series to age 105. These adjustments were motivated by
concerns about the reliability of census data counts at extreme old ages. However, they are actually of little
consequence for the analyses presented today.

Table 1, as already presented, lists the 14 causes of death used in the analysis along with the ICD-9
codes used to define the cause-of-death categories. A fifteenth cause was defined as the residual category for
all ICD-9 codes not explicitly included in defining the first 14 causes. The residual category allowed the
tabulations to include all deaths in the selected age and sex groups, which facilitated verification of the
accuracy of our tabulation procedures by reference to independent control tables. In addition, the residual
category completed the set of possible outcomes in considering the joint dependencies of the MC conditions.

These procedures are fully general in the sense that they could be applied to any list of conditions
defined using ICD-9 codings of the MC conditions. The specific list indicated in Tables 2—4 was derived from
two NCHS lists. I combined NCHS’s 1998 top 15 underlying causes with NCHS’s 1999 top 15 underlying
causes. In so doing, I dropped accidents and homicide because those were external causes, and I wanted to
look at conditions that reflected internal physiology. I added aortic aneurysm because that was new to the 1999
list, and I restricted the list to 14 defined conditions (or 15, with residual causes included) because a count of
the total number of cells in my largest table indicated that I was working with 23 million cells. Adding just
one additional defined condition would have raised the total to 46 million cells, and that would have exceeded
the capacity of my processing software. Once the exploratory analyses have been done, it would be reasonable
to consider longer lists of conditions. This could necessitate updates to the tabulation software and/or increased
computer memory.
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Figure |.

METHODS --Tabulations

JF-Table = MC1(2) by ... by MC15(2) by AGE(8) by
SEX(2) by YEAR(3),

EJF-Table = MC1(2) by ... by MC15(2) by AGE(8) by
SEX(2) by YEAR(3),

JF/EJF-Table = JF-Table / EJF-Table.

Figure 1 (above) provides summary specifications for the two types of tabulations employed in the
analysis. “JF” is a mnemonic for “joint frequency.” “JF-Table” denotes a joint frequency tabulation. The
JF-Table specified in Figure 1 is an 18-dimensional table comprising 15 dimensions, one each for the 15
medical conditions, and 1 dimension each for age, sex, and year. Each death certificate record in the analysis
generates an increment to exactly 1 of the 1,572,864 cells in the table, where 1,572,864 =2"> x 8 x 2 x 3.

To construct the joint-frequency table, one must define 15 binary indicators, one for each of the 15
conditions listed in Table 1. In processing each death certificate record, one sets the first indicator to 1 if the
first condition appears on the MC condition field of the death certificate; otherwise, one sets the first indicator
to 0. One sets the second indicator to 1 if the second condition appears on the MC condition field of the death
certificate; otherwise, one sets the second indicator to 0. One repeats this procedure for the remaining 13
indicators. At this point, the JF-Table can be incremented at the appropriate cell indexed by the combination of
the 15 indicators, age, sex, and year, to include the information from the current death certificate record. This
procedure defines the basic tabulation, which is an 18-dimensional table. Whether you are using your own
programs or vendor software, I recommend that you perform verification tests to ensure the accuracy of the
tabulations. I have seen software and compilers for multidimensional tables that fail to produce correct results
with more than six dimensions.

In Figure 1, “EJF” is the mnemonic for “expected joint frequency.” “EJF-Table’” denotes the expected
values of the counts in the JF-Table containing the associated joint frequency tabulation. Following Bob
Anderson’s request to keep things simple, the expected values of the joint frequencies were based on the
assumption that the causes of death were independent, within combinations of age, sex, and year. Under
independence, the fraction of deaths that mention one condition can be multiplied by the fraction of deaths that
mention some other condition to produce the fraction of deaths that mention the pair of conditions. For
example, consider one condition that is mentioned in half of the death certificates and one that is mentioned in
10 percent of the death certificates. Under independence, the pair of conditions would be expected to be jointly
mentioned in five percent of the death certificates. The computation of the expected joint frequency of each
pair of conditions is a simple multiplication that can be understood by most people. Moreover, it does not
matter whether you have two conditions, three conditions, or more than three conditions, you are just
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multiplying fractions. With three conditions, you compute the expected fraction of deaths that mention a given
triple by multiplying the fraction of deaths that mention the first condition by the fraction that mention the
second condition, and then multiplying the result by the fraction that mention the third condition. As the
number of conditions being jointly considered increases, the expected-value fractions get smaller. Nonetheless,
when you have 1.3-1.8 million records per year as the total number over the 16 combinations of age and sex,
you can tolerate small fractions. For the EJF-Table, the expected-value fractions were computed for the joint
occurrences of 15 conditions. These were converted to expected-value counts by multiplying each fraction by
the number of deaths in the corresponding combination of age, sex, and year categories. Finally,
“JF/EJF-Table” is the mnemonic for the table of the ratios of the observed to expected joint frequencies.
These ratios can be constructed for any combination of two conditions, three conditions, or more than three
conditions by first summing the JF-Table and the EJF-Table over those conditions that are not part of the
selected combination (yielding a smaller marginal table) and then computing the observed/expected ratios for
the retained combinations on a cell-by-cell basis (i.e., within the resulting pairs of marginal JF- and
EJF-Tables). This can be tedious, but not difficult, if the number of pairs, triples, etc., is large.

Demographers, epidemiologists, gerontologists, statisticians, and actuaries all are familiar with ratios of
observed to expected counts, standardized mortality rates, standardized morbidity ratios, and similar measures.
In each case, one takes the observed number and divides it by the expected number. Under the independence
assumptions for joint frequencies of MC conditions, if the observed/expected ratio is 1.0, then the conditions
are independent. If the ratio is not 1.0, then the conditions are dependent.

Many analysts are familiar with the calculation of correlation coefficients and correlation matrices. In
tabulating the JF-Table, one needs to code 15 binary indicator variables, one for each of the 15 conditions used
in the analysis. In addition, one could construct a 15 x 15 correlation matrix containing the pairwise correlation
coefficients for the 15 indicator variables for each combination of age, sex, and year. Because the 0-1 coding
of the indicator variables restricts the matrix of raw sums and squares of cross products to include only those
death certificates where pairs of conditions are both present, it follows that the observed/expected ratio attains
the value 1.0 at precisely the same point as the correlation coefficient is 0.0. Positive values of the correlation
coefficient correspond to observed/expected ratios greater than 1.0; and negative values to observed/expected
ratios less than 1.0.

In the context of the present analysis, the observed/expected ratios are easier to interpret than are
correlation coefficients. Moreover, the observed/expected ratios can be computed for triples and higher order
combinations of conditions whereas no similar generalization exists for correlation coefficients.
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Figure 2.

METHODS --Tabulations

Age Standardized Death Rate

ASDR,  =ym, Fi/>F;

Age Standardized Death Count

sy

ASDC, =3n,, FilP,

In order to make valid cross-temporal comparisons, one needs to age-standardize the observed/expected
ratios. Therefore, we now need to briefly discuss age standardization methods. Figure 2 (above) presents the
usual formula for the age-standardized death rate (ASDR) for condition k in sex s in year y, defined as the
death rate that would occur in a standard population {P}}, where a denotes age, under the schedule of
age-specific death rates {mkasy}, where, observed for condition k at age a in sex s in year y, and where
{nkasy} is the set of age-specific death counts observed for condition k at age a in sex s in year y and {Pasy}
is the corresponding set of exposed population counts.

The denominator of the age-standardized death rate is constant for all rates computed in the analysis;
only the numerator varies over sex and year. If one retains only the numerator of the age-standardized death
rate, the result is a quantity that can be characterized as an age-standardized death count (ASDC). Hence,
ASDCs and ASDRs contain equivalent information. We focus on ASDCs because the present analysis greatly
simplifies if the standardization uses ASDCs rather than ASDRs. The ASDC formula can be applied to both
the JF-Tables and the EJF-Tables to compute age-standardized observed/expected ratios for pairs and triples of
MC conditions. All that is required is that the condition subscript k be redefined in the ASDC formula as an
index for the 105 pairs of MC conditions, in the case of pairwise occurrences of the 15 conditions; as an index
for the 455 triples of MC conditions, in the case of 3-way occurrences of the 15 conditions; or as a higher
order index in the case of combinations of 4 or more conditions.
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Results
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The age-standardized observed/expected ratios for pairs of MC conditions are shown separately by year
in slides Tables 2—4 (above) for the 105 distinct pairwise combinations of the 15 MC conditions. Table 2
shows the 1980 unisex table; Table 3 the 1990 unisex table; and Table 4 the 1998 unisex table. Because there
are far too many ratios to discuss individually at this time, I considered how to graphically display the most
salient results. To do so, I focus on the 1998 results in Table 4.

Figures 3—16 (below) illustrate one approach to presentation of the results. One graph is presented for
each of the first 14 conditions listed in the column headings in Table 4. Each graph displays the
observed/expected ratios in the 14 non-empty rows of the selected column in Table 4 in descending rank order.
Under the assumptions of the model, ratios greater than 1.0 imply positive association or correlation of the pair
of conditions; ratios below 1.0 imply negative association or correlation; and ratios equal to 1.0 imply
independence of the conditions. To illustrate, consider Figure 3, which displays the observed/expected ratios
for all conditions paired with diseases of the heart. The observed/expected ratios for diseases of the heart
paired with diabetes, hypertension, atherosclerosis, and nephritis/nephrosis are all above 1.0; the ratio for
diseases of the heart paired with chronic obstructive pulmonary diseases is near 1.0; and the ratios for diseases
of the heart paired with everything else are below 1.0.
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Figure 6.
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Figure 9.

Figure 10.
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Figure 11.
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Figure 13.
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Because of the nature of the reporting process, it is possible theoretically to have a mortality process
where one condition acting alone was sufficient to cause death, in which case one would never see a second
condition. Consideration of such processes may help in the interpretation of some of the lower ratios.
However, the same argument does not apply to explain ratios that are greater than 1.0, so for every pair for
which the observed/expected ratio is above 1.0 there is a higher than expected association or a positive
correlation, which violates the assumption of independence and which can not be attributed to the constraints
of the reporting process. With respect to diseases of the heart, diabetes and hypertension have the strongest
positive associations. Both conditions are well-known risk factors for diseases of the heart and the observed
association is consistent with clinical knowledge.

Figure 4 shows that all ratios for cancer are below one, and in fact are below 0.75. This indicates that the
ratios for independent pairs of conditions may in truth be below 1.0, which could occur if the death
certification process excluded conditions that were medically significant but not lethal. Figure 5 shows some
very high ratios for cerebrovascular diseases, where the pairing with hypertension yields an observed/expected
ratio of 2.1. Atherosclerosis (1.9 ratio) and diabetes (1.4 ratio) are the second- and third-ranked conditions
paired with cerebrovascular diseases. Figure 6 displays the ratios for chronic obstructive pulmonary diseases.
The pairwise association with pneumonia/influenza has the highest observed/expected ratio at 1.5. Residual
causes rank second, with no other positive pairwise associations. For pneumonia and influenza (Figure 7), by
symmetry, the pairwise association with chronic obstructive pulmonary diseases has the same 1.5 ratio—which
ranks second behind septicemia, with a 2.0 ratio. For diabetes (Figure 8), the pairwise associations with
hypertension, nephritis/nephrosis, and atherosclerosis are the three top-ranked associations. The hypertension
ratio of 2.6 is a fairly high multiplier and indicates that these pairs are occurring at a rate far higher than
expected under the independence assumption. Suicide (Figure 9) needs some additional explanation. In U.S.
coding practice, and I expect for many other countries, the nature-of-injury code (N-code) is coded with each
suicide. As a result, each suicide is recorded with at least two ICD-9 conditions, with the N-code included in
the residual-causes category using the list of causes in Table 1. Figure 9 shows that the observed/expected ratio
for the joint occurrence of suicide and residual causes is 2.2, which is the only positive association shown. The
ratios for the combinations of suicide with the remaining 13 conditions are all substantially below 0.2. I had
expected to obtain higher ratios for at least some of the 13 conditions, but it is clear now that the associations
that are reported are relatively low.

Figures 10-16 display pairwise positive associations in rank order as follows:

® For nephritis/nephrosis (Figure 10)—with septicemia, diabetes, chronic liver disease, and atherosclerosis.

® For chronic liver disease (Figure 11)—with nephritis/nephrosis, residual causes, and septicemia.

® For septicemia (Figure 12)—with nephritis/nephrosis, pneumonia/influenza, residual causes, chronic liver
disease, and diabetes.

® For Alzheimer’s disease (Figure 13)—with pneumonia/influenza.

® For atherosclerosis (Figure 14)—with cerebrovascular diseases, diabetes, hypertension, nephritis/nephrosis,
diseases of the heart, and aortic aneurysm.

® For hypertension (Figure 15)—with diabetes, cerebrovascular diseases, aortic aneurysm, atherosclerosis, and
diseases of the heart.

® For aortic aneurysm (Figure 16)—with hypertension, nephritis/nephrosis, and atherosclerosis.

Figures 17-22 (below) display selected results from the observed/expected joint frequency ratios based on
associations of combinations of sets of three conditions. The format is the same as in the previous figures
where the title of each graph identifies one condition that is part of all of the combinations in that graph. The
condition names at the bottom of each graph represent the 14 pairs of conditions that combine with the title
condition to form the 14 triple combinations with the highest-ranked observed/expected joint frequency ratios.
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Figure 18.
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Figure 2.

Figure 21.
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Figure 17 presents the top 14 ranked triples involving diseases of the heart. The highest ratio has disease
of the heart combined with diabetes and hypertension, which occurs 3.3 times more frequently than expected
under independence. This result convinces one that these three conditions are not independent. If these
conditions were treated as independent in constructing cause-elimination life tables for these conditions, then
the results in Figure 17 imply that the calculations would be incorrect. It may be difficult to assess how much
error would occur in those calculations, but it is absolutely clear that some error would occur. The stronger the
associations among sets of conditions, the larger would be the expected error.

Figure 18 indicates that the associations of cerebrovascular diseases with diabetes and hypertension yield
observed/expected ratios 5.0 times higher than under independence, a big number. The next largest ratio (4.3)
occurs for combinations of cerebrovascular diseases with atherosclerosis and hypertension, with the third
largest (3.6) for combinations of cerebrovascular diseases with diabetes and atherosclerosis. Moreover, every
single one of the associations shown in this figure has ratios significantly above 1.0.

Figure 19 displays the 14 top-ranked associations of diabetes with the other 14 conditions. All of the
observed/expected ratios are significantly above 1.0. Figure 20 provides the corresponding results for
hypertension, and Figure 21 does the same for atherosclerosis. The combination of diabetes, hypertension, and
atherosclerosis has observed/expected ratios 4.4 times larger than expected under independence. Figure 22
provides corresponding results for the association of nephritis/nephrosis with the other 14 conditions. The
results indicate that nephritis/nephrosis is associated with pneumonia/influenza and septicemia (3.9 ratio), and
chronic liver disease and septicemia (3.8 ratio). Those appear to be very different mechanisms than the
hypertension, cerebrovascular diseases, diabetes mechanism. The third-ranked association in Figure 22 (3.5
ratio), however, combines nephritis/nephrosis and septicemia with diabetes, indicating that the mechanisms
may be linked through diabetes.
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Discussion and Conclusion

Figure 23.

Summary of Results

Declines in mortality rates 1980-1998 were not
distributed evenly over the 15 disease categories
of underlying and multiple causes of death.

—~ Major declines were seen for heart diseases and
cerebrovascular diseases;

— Malignant neoplasms reached a peak in the early
1990s and have begun to decline since that time;

= Increased mortality rates were seen for chronic
obstructive pulmonary diseases, diabetes mellitus,
Alzheimer's disease, nephritis/nephrosis,
seplicemia, hypertension, and residual causes,

Figure 23 summarizes the temporal changes for the period 1980-1998 reported in the NAAJ paper
referenced earlier. Declines in death rates were not distributed evenly over the 15 causes of death. Large
declines were observed for diseases of the heart and cerebrovascular diseases; cancer death rates went up and
then came back down; and increased death rates were observed for seven conditions: chronic obstructive
pulmonary diseases, diabetes mellitus, Alzheimer’s disease, nephritis/nephrosis, septicemia, hypertension, and
residual causes.
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Summary of Resulits

Diseases play different roles in mortality process

— Infectious diseases
* Septicemia follows nephritis/nephrosis, chronic liver
diseases, and diabetes mellitus
* Pneomoniafinfleenza follows chronic obstructive
pulmonary diseases and nephntis/nephrosis
— Contributory role as background risk factors

* Hypenension, diabetes mellitus, and atherosclerosis with
each other and with cerebrovascular diseases and heart
diseases

Figure 24 addresses the question: If diseases are not independent, then how does one interpret the
associations? Two examples are provided, one for infectious diseases (where an infectious disease occurs as a
consequence of another disease), and the second for diseases that serve contributory roles as background
factors (which is a role that hypertension, diabetes, and atherosclerosis may serve in terms of their associations
with cerebrovascular diseases and diseases of the heart). These examples are consistent with the format of the
cause of death listings on Parts I and II of the death certificate.

Several comments can be made. I began working with multiple-cause-of-death mortality data 30 years
ago, in 1973. I believe ours was the first nongovernmental research center to have access to the ACME files
containing the 1.9 million records for all deaths in the United States in 1969. The challenge at that time was
just to tabulate these data on the computer; they were so massive, computing resources so limited, and
mainframe time so expensive. In preparing the NAAJ paper, I did an extensive literature search thinking that
there ought to be thousands of articles on multiple-cause mortality. I was surprised how few articles had been
written. Two reasons were offered to explain why so few analyses of multiple-cause mortality had been done:

(1) If the goal is to forecast total death counts or death rates, the argument was

made that one could ignore causes of death, and related risk factors and lifestyle

behaviors, because they are unnecessary. This argument was stated in the

context of underlying causes of death; an even stronger argument could be made

for ignoring multiple causes of death.

(2) Even if it was important to consider cause-of-death information, the multiple-

cause-of-death data are so complex that it was not clear how one should proceed

in analyzing and interpreting those data.

On the other hand, if the goal is to expand the scope of existing forecasting models to include population
health status, then the multiple-cause mortality data should be of great value because these data provide unique
information on end points of complex lifelong morbidity/mortality processes.

To understand the dynamics of such processes, one could integrate information from multiple-cause
mortality data with relevant morbidity data, for example, from the National Health Interview Survey (NHIS),

73



the Health and Retirement Survey (HRS), or the National Long Term Care Survey (NLTCS). Each of these
surveys collects health and morbidity information on living people. For example, the NLTCS collects health
and disability data for a longitudinally followed sample of elderly Medicare enrollees. The NLTCS data are
linked to Medicare billing records containing information on medical diagnoses and treatment procedures.
Steps are underway to link the NLTCS to national multiple-cause-of-death mortality files. Similar mortality
linkages have already been created for the NHIS (for persons interviewed in 1986-1994). As these and similar
data sources and linkages are further developed, increasing amounts and additional types of information will
be accessible for use in integrated models that can more accurately describe lifelong morbidity/mortality
processes.

Such integrated models should provide understandable and coherent explanations of disease associations
represented by observed/expected ratios of combinations of multiple-cause conditions that occur at levels one,
two, three, four, or even five times larger than expected under the independence assumption. Moreover, such
models should be structured to accommodate the reporting errors known to occur among the multiple-cause
conditions reported on the death certificate. Creating such integrated models will be a major challenge for
demographers, epidemiologists, gerontologists, statisticians, and actuaries. The research problems will be new
and the progress will be exciting. The work, however, will not be simple.

Thank you.
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Discussion on Presentations of Session 2

E. JOUGLA: Eric Jougla from France. Firstly, I would like to thank Mr. Stallard for all the work that he has
done in this paper. I have learned a lot from your books and articles. Considering that there are a lot of
difficult things on which you focused regarding interpretation of biases, do you consider that we can actually
publish basic tables for multiple causes of death, or do you think that this type of analysis must keep in the
research field?

E. STALLARD: I have two responses: it is very easy to get very large tables, so with publishing—
including Web-based publishing, I could envision a situation where you had a small number of readily
accessible tables, even in printed form; with a Web-based mechanism for getting to more detailed tables.
People with a specific interest, for example, in diabetes, ought to be able to follow links to obtain additional
information on diabetes. With respect to what the summary tables would look like, I think one could take the
top 15 or 20 causes. You would essentially double the size of the problem with each additional cause. Ten
seemed to be too few; a lot of interesting results came up with the top ten. However, when we brought in
atherosclerosis and hypertension we began to see some of the interesting results even though those were
actually above number ten in the ranking. So I think it is important to go beyond ten, but I am not sure how
far beyond. The totals that I described exemplify the types of things I would like to have looked at for this
paper. Instead, my computer programmer spent several months manipulating these data. It would be great if
there were a central manipulation of those data and those tabulations were available to everyone on a routine basis.

S. BAH: Would you suggest that this kind of exercise precede a construction of cause-elimination life tables
or would you suggest we do away with cause-elimination life tables and concentrate on cause-dependency life
tables?

E. STALLARD: I really feel ambivalent on that. I look at cause-elimination life tables, and at the same
time, I say well, they are not perfect. The more you aggregate the causes before you do the elimination, the
more you reduce some of the dependencies. It is probably the case that if you use those simply to identify a
major public health problem and do not have a decision that is tied to the specific number, then you could be
OK. If you say I absolutely have to have this number, and within four or five percent, then I would
recommend that you investigate the dependency and begin to put some limits or bounds on that. I think those
tables have to have a purpose; at the same time, the additional effort to model the dependencies would also be
very helpful. If there is no dependency, then why do you want to reduce the risk factors for diabetes if it does
not have a dependency with heart disease and stroke? The medical profession clearly recognizes that many of
these conditions fall into syndromes, so you would like to have more than just a cautionary note at the bottom
of each table.

L. GERAN: Leslie Geran from Canada. As I listened to all the panelists, it reminded me a lot of our efforts
in Canada to train a user community of academics who were able to analyze our longitudinal health survey
data. When we started, everybody just knew cross-sectional data, and they were unprepared; they did not have
the skills or the tools or the computer programs that enabled them to analyze very complex survey data. So |
would like to suggest to Roberto Becker when he talks about the need for a multiple-cause file that he needs
to train the coders, have instruction materials, and develop a user community. We do not have one right now
in Canada that is pushing us to get a multiple-cause file. I would love to produce one, but if it is not on the
public policy list of priorities, then I have other things to do.

R. BECKER: I agree 100 percent.

R. LU: I have one question and one comment. I am a little bit confused about multiple-cause coding—the
manual and training by NCHS. I am also interested in the ratio between the total mention of diabetes and
number of underlying cause that varied from 1.80 in Brazil to 5.2 in Scotland. I can share our experience in
Taiwan and compare it to that of Sweden: in Taiwan many physicians put diabetes in Part I of the death
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certificate while in Sweden most of the physicians put it in Part II. I think that is the reason why there is a
great variation between the ratios. So the similar question is about multiple-cause studies, namely that it is
possible that physicians have different habits of writing causes of death or conditions on the death certificate.
That also will affect our results.

C. ROONEY: In England and Wales we found that the number of causes per certificate went up throughout
most of the second half of the last century but then actually started to fall again in the nineties. We also used
to find that the number of conditions per certificate went up with age, but now there is hardly any variation
across the ages. We used to interpret that as young people who died of one catastrophic illness or accident
whereas elderly people accumulated diseases. But now it seems that actually even amongst the very young
adults, they are actually only dying if they have several things wrong with them; so we are seeing certificates
for people in their twenties who have had cystic fibrosis since birth and have a whole series of complications
of that and also have diabetes or something. So the picture is changing a lot.

R. BECKER: About two months ago I presented in a PAHO (Pan American Health Organization) workshop
factors that can influence the results of mortality analysis. It seems to me that one of the most important is
how the data is certified.

C. ROONEY: Absolutely; we are going to have some other sessions in this meeting that are about training,
including training doctors to fill in the certificate, because if they are writing junk, we will not get anything
very good out of it.

G. JOHNSON: I am Greg Johnson from Scotland. In relation to data for Scotland that was presented by
Augusto Sanchez, we changed from three lines to four lines on the death certificate in 1999. An exercise
following that began to look to see if there were any material changes in what was recorded by doctors. One
of the points we did pick up was that diabetes started to be mentioned a little bit more. We thought that was
quite interesting. At the time we introduced the fourth line, we also changed our notes and instructions to the
doctors to complement the design of the certificates. We also included examples of what might go in Part II.
Because we gave a specific example of diabetes, we think that may have actually resulted in the increase. The
bad news was that there was some sort of artificial process going on, but the good news was that some of the
doctors were reading the notes.

C. ROONEY: I think that the U.S. had a very similar experience a few years ago when they increased the
number of lines on their death certificate. I think Donna Hoyert and Harry Rosenberg looked at similar things.
In concluding, I have one last question to all of you. Could you take further the sorts of analyses that you
have done, Eric [Stallard] if we had the kind of information that Roberto Becker and Ruy Laurenti would like
us to have about the relationship of the conditions on the certificate? Do you think it would be useful to be
able to sort out those other conditions that were associated with diabetes?

E. STALLARD: The short answer is we could use as much additional information as you provide, especially
if it was reliable. The tables that I presented today did not use any of the cause-of-death ordering because they
were based on ‘“‘record-axis” multiple-cause codes, so they essentially throw away all of the Part I causal
sequence. You get incredibly more complex when you try to put in the causal information. If you have an
analysis where you do not use the causal information and then you run a similarly structured analysis where
you do use the information, you must ask what new information have you learned and how does that revise
whatever your original opinion was. This is like expecting that all the ratios (observed to expected) should be
1.0, and after converting the tables, finding that they are not 1.0. Consequently, we have to revise our opinion
that conditions were close to being independent because the analysis says they are not. I could imagine
supposing that the causal sequence is not important and then finding from an analysis that I was wrong. Thus,
if diabetes is on Part I and heart disease is on Part II, for example, that may be very different from the case
where we reverse it and put diabetes in Part II and heart disease in Part I, which may be a totally different
disease mechanism.
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Session 3: Electronic Death Registration

Robert N. Anderson, Ph.D. (moderator), National Center for Health Statistics, Centers for Disease Control and
Prevention, U.S. Department of Health and Human Services

This session on electronic death registration meshes well with automated coding of mortality statistics
because of the potential that electronic death registration has to provide high-quality input into the automated
systems. We are going to hear from representatives of three different countries: Lois Cook, who is representing
England and Wales; Michael Coghlan from New South Wales in Australia; and Steve Schwartz, the Registrar
of Vital Statistics for New York City in the U.S.
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Electronic Death Registration in England and Wales
Lois Cook, Office for National Statistics (ONS), England and Wales

Thank you very much for your introduction and to the organizers for inviting us to Washington at cherry
blossom time. I am talking to you today about electronic death registration in England and Wales. I shall give
a brief introduction about how deaths are registered in England and Wales, about the developments of the
electronic registration system, and about the challenges and opportunities facing mortality statistics as the
whole of civil registration in England and Wales is being modernized.

I am just going to give you a very brief outline about civil registration system in England and Wales.
Registration has largely been the same since 1837, with some piecemeal legislative developments to take
account. The system in England and Wales is such that a death is registered by an informant in person at the
local register office in the area where the event occurred. The information provided is legally prescribed, and
the informant can be a relative or somebody present at the death. If, however, the death is being referred to the
coroner as being unnatural, suspicious, or for other technical reasons by the certifying doctor, the coroner then
would be the informant. There is a legal requirement to register, and deaths that have been certified by a
doctor must be registered within 5 days. Most information in the registration system is provided by the
informant. The registrar enters the data into the system but also onto a paper register.

Although I am talking today about electronic systems, most of the current system remains essentially
paper-based. The medical cause-of-death certificate is on paper and is handwritten. The information that comes
from the coroner, if the coroner is registering the death, is on paper although it is not always handwritten.

Figure 1 (below) is a simplified depiction of the information flows. There should be a dotted line between
the medical cause of death and the informant because the medical cause-of-death certificate is completed by
the doctor and given in a sealed envelope to the informant, who then takes it to the local registrar office. The
registrar is a statutory officer paid by the local authorities who also provide the premises on which the
registration office resides. The death is registered from information supplied by the informants and from the
medical cause-of-death certificate. The information is entered into the system and written on the paper register.
It is transferred either by floppy disk or through a secure Externet each week to the Office of National
Statistics (ONS), where it is coded using automatic cause-coding software and prepared for analysis. Of the
roughly 550,000 deaths in England and Wales per year, the vast majority is registered by the informants and
the remainder by coroners after an inquest has been completed.
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In England and Wales, the data are used very quickly; 11 days after the end of a reference week,
provisional estimates of the number of deaths registered in that week are published on the NCHS’s Web site.
We have a speedy system but not as speedy as that of Scotland.

The Registration Service Software (RSS), which was introduced in 1988, could be implemented without
legislative change as the paper register is still the legal record. Implementation was placed on the 350 local
authorities, who pay for hardware, software, and maintenance. Accordingly, the system specifications had to be
simple and transparent, which had implications for the sophistication of the software.

The system had to include a facility for weekly extraction of data that could be sent to ONS. Because the
system was developed in the late 1980’s, floppy disks were chosen as the mode of transmission. The local
registration system also had to integrate the ONS mainframe processing systems.

In 2000, the Registration Service Software (RSS) was upgraded because the old software was not year
2000 compliant. The RSS 2000 was an upgrade rather than a re-think of the registration software. Lotus Notes
was used as the strategic tool since it is used in ONS for development. Floppy disks began to be replaced by a
secure Externet, which is now used by about 100 out of the 350 offices.

The Registration Service tends to distinguish between information that is entered onto the paper register
and information that is used for “statistical purposes.” I will quickly describe a few of the features of the
system. The following relates to statistical information, which is not on the paper register. For the data fields
we have online validation, data entry requirements, and online edit checks. For places, there are standardized
place names. It is not possible to enter date of birth later than a date of death. For occupation, there are
standardized lists that are developed locally. For cause of death, the registrar has a choice of whether to enter
the cause-of-death data on the standard format or on an “‘under 28 days” format because we use WHO
neonatal certificates. If the cause-of-death text is less than 75 characters, the registrar is presented with a part
of a screen that has Parts I and II, the familiar WHO formats; if there are more than 75 characters, the
registrar has a free-form version that accepts the cause-of-death text exactly as on the medical cause of death
certificate with line numbers. The registrars can develop their own lists of often-used standard terms on the
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cause-of-death fields. This was the “statistical information™ that I was referring to earlier, the information that
is not actually held on the paper register. Also, there are fields for the type of medical certificate, whether
there was a doctor’s postmortem (autopsy), and duration of illness. Duration of illness has a default of “‘not
stated” but also has a series of standard terms available to the registrar, including acute or brief or chronic.
The signature of the informant is not an electronic signature at this stage, but rather a statement that the
informant has signed.

Among the legislative developments since 1837 were the Populations Statistics Acts of 1938 and 1960,
which required information on the marital status of the deceased and, if married, the date of birth of the
spouse. In 1938, this information was considered to be deeply confidential, never to be disclosed; stiff
penalties were to be applied should those data be disclosed. On the Registration Service Software, a box
reminds the registrar to explain to the informant that these data were collected under the Populations Statistics
Acts. We also have a number of items that are voluntary, with a reminder to the registrar that these data items
are voluntary.

The people who run registration software hold the view that there is a limit to the number of fields that
can be validated at the time of registration and that the information that the informant says to be true has to be
accepted as true. The other issue of concern is defaults on the system. I am going to take you through a case
history and explain its problem for mortality statistics.

In England and Wales, one of the things currently occupying our time is inquiries and reviews. One is the
shipment inquiry, and the other is the fundamental review of the coroner service. Both these inquiries and
reviews were put in place after the conviction for murder of Dr. Harold Shipman, who was convicted of
murdering 15 of his patients. The judges who adjudicated had some evidence that he had probably murdered
more like 200 of his patients. Consequently, the whole of the death certification and registration process in
England and Wales is under extreme scrutiny. There is intense interest in the whole of the process, in
particular in the number of postmortems and who carries them out.

The Registration Service Software includes a field that asks the registrar the source of the medical
information, whether the medical information comes from a doctors’ medical certificate, a coroner’s
postmortem, a coroner’s inquest, or whether the death is uncertified. This filter allows the presentation of the
correct screen to record the data, either as it appears on the medical cause-of-death certificate or as it appears
on the coroner’s form. If either a coroner’s postmortem or a coroner’s inquest is selected, the field is changed
to “‘yes,” meaning a postmortem. In a previous version of the software, the postmortem field defaulted to
“no,” so the registrar had to actively indicate whether there had been a postmortem.

In the current system, it is impossible to record that a coroner held an inquest without a postmortem. The
Home Office in England and Wales is a department that regulates the coroner service. Coroners are actually
independent statutory offices, but the Home Office collects information about the coroner service. In 2001, the
Home Office reported just over 1,100 inquests carried out without postmortem. The default system for a
doctor’s postmortem does not allow the registrar to override ‘““yes’ even if the coroner did not hold a
postmortem. Therefore, it has not been possible for ONS to provide reliable figures on who does postmortems,
which has been somewhat of a problem for us. This is an example of little problems of system specifications
that can lead to large impacts on statistics.

I am now going to talk about the future changes to the Registration Service Software. In 1999, the
General Register Office issued a consultation about modernizing the whole registration service. Modernization
was driven in part by the need to continue with the electronic government agenda. The main changes
concerned the organization of the registration service, but they will inevitably have an impact on the data
collected at registration. The first document issued in 1999, called “Modernizing a Vital Service,” was looking
for views from the public on a civil registration service that would respond to the needs of the individual,
would continue to secure basic individual rights, and would be capable of adapting and evolving to meet
changing registration needs.

The proposed changes include the facility to register in different ways, either over the Internet, by
telephone, or in person, making it possible to register an event, or death in this case, anywhere in the country.
The proposal is that a registration record would be created by the informants, possibly, if they have chosen to
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use the Internet mode, online. It would be corroborated by a medical cause of death certificate in the case of
deaths, which would either still be on paper or in the electronic medical cause-of-death certificate.

Another proposal is for a life record to be created for an individual that would gradually build up from
birth through marriage. We are discussing whether divorce and death would be put into the life record. From a
registration perspective, one of the main purposes is to prevent fraud regarding whether a person would be free
to marry and to avoid a dead person’s identity being assumed. It is not proposed to link, for example, a
mother’s record to all of her children. There is also a proposal to minimize paperwork among coroners,
registrars, and doctors as a means of reducing delays in the system, although the delay in the registration
system as far as coroners are concerned is not paperwork but the investigation of deaths.

What is proposed is not a wholesale change in the law, but the use of a legal framework designed to
reduce burdensome regulations. All the proposals have to go out for public consultation for a 16-week period,
and they are also subject to parliamentary scrutiny.

From a mortality statistics perspective, we want to collect additional information without adding a burden
to the respondents; part of the rationale for the change is to decrease the burden on respondents and
informants. One of the proposals is to collect information on ethnic group, which has been collected for the
last two censuses. We are not proposing to change the medical cause-of-death certificate. While we had
originally thought about proposing to add a fourth line in Part I, we are waiting for the Shipman inquiry and
the coroner’s review, which may result in wholesale changes. Although the potential is there to link to
electronic certification, we are not proposing that at the moment.

We have been considering some issues for the impact on statistics. For example, if a person does register
online, how do you ensure the authentication of the user (i.e., that the user or the informant is who they say
they are)? We are accustomed to registrars guiding the informant through the system by explaining what the
questions mean and, if they are distressed, helping them through the registration. With online registration, we
have to think of ways to ensure that the registration is completed, and that the informant has not gone away to
check a piece of information without coming back to the registration. We also have to think about the impact
on statistics of how questions are asked for an online service compared to asking over the telephone or having
a registrar continue to ask those questions.

We also have to explore the potential of linking to other data sources and how to ensure that the quality
of other data sources that we might link to is good at a national level. We need also to think about how we are
going to develop techniques and rules for dealing with conflicting information if the information from
administrative systems is different from that provided by the informant for the same data item.

If we are proposing to link to other data sources, we have to look at the issue of consent, a very big
issue at the moment in England and Wales. We have to make sure that if a person has opted out of having
their records linked that this is recorded so that their records are not linked to those of the registration service.
One of the improvements we will have from the proposals is the facility to pilot questions that we do not have
at the moment, so we will be able to assess whether they will work. And we have to also think about the use
of electronic registration to help informants understand what use is being made of their information when they
register an event, that is, what use is being made of the information for statistical purposes.

The time scales for introducing the changes proposed in the civil registration review are hard to judge at
this time. It is probable that any changes to the legislation governing civil registration will occur some time in
2005, and it is possible that a telephone mode of registration would be available some time after that. The
proposals of linking to the death certification systems will possibly arise from the Shipman inquiry, which may
require further legislation that is unlikely to begin to be implemented before 2006.

The changes proposed for the civil registration system offer us opportunities and challenges for the
continuity and comparability of mortality statistics. I would welcome ideas and suggestions for taking
maximum advantage of the opportunities that these provide for mortality statistics.

Thank you.

83



Advances in Electronic Registration: New South Wales

Michael Coghlan, Registry of Births Deaths & Marriages, Department of the Attorney General, New South
Wales, Australia

I am going to talk about the e-services offered by the New South Wales Registry of Births, Deaths, and
Marriages, which is the civil registration office for our state in Australia. In my position there, I have
responsibility for registering all life events for our state, namely, births, deaths, marriages, name changes,
adoptions, and moves. I have been with the organization for about 15 years. I was a coroner for about 4 years;
that office in Australia entails an investigative role in terms of cause of death.

To give you a bit of history relative to civil registration in Australia is a document that has been
circulated. It goes into some depth about the current position of civil registration in our state in New South
Wales. In relation to the civil registration in Australia, the registry of births, deaths, and marriages commenced
in 1956 in New South Wales. Prior to that, the responsibility in the established colonies was held generally by
the churches. When we took over the registration function, a lot of those old records were transferred to our
office. In Australia, interestingly, we have made the decision to have a closed registration system as opposed to
many other countries. What that means is that you cannot obtain access to records of births for a period of 100
years, marriages for a period of 50 years, and deaths for a period of 30 years; that is part of our ongoing fraud
strategy in terms of people having access to other people’s identification. It is a very different perspective from
that of many other countries in terms of civil registration.

Also as outlined in the handout, in recent times, we have made a lot of moves to coordinate the
Australian states and territories in terms of consistent policy. We now have in place model legislation in all but
one state, which will come on board shortly. That gives us a platform to establish common policies and
activities across the jurisdictions. The registrars in each of the Australian jurisdictions meet quite regularly to
establish new policies. They often have consultation meetings and work on issues before putting those into
place in the separate jurisdictions.

I will talk specifically about the death registration service, which has been around now for about four
years. We believe it was one of the earlier services in the world where we have the death registration
information received by the registry from funeral directors or funeral homes in electronic format. Until now,
the service has been voluntary for funeral homes to deliver the information through a secured Externet online.
It is available in two formats, either as a Web version, where they access our Web site and key in the
information record by record, or as a file, where they can enter a whole lot of information at a time and then
download the file and submit it to us, which is more reliable but requires special software.

Until now, the penetration or the effect of that service has been that up to around 50 percent of our
registrations come by the online service, which we believe is quite unique in the world. Unfortunately, interest
to grow further has somewhat struggled, generally because of the industry itself, that is, the funeral directors
from whom we require that information. As you might be aware, the funeral home industry is quite a
traditional and conservative type of industry, and we have encountered some resistance to using technology,
particularly the online service. The 50 percent of registrations that come through are largely from a smaller
number of funeral directors who register a large number of funerals per year.

So we are taking another unique perspective. Under our legislation, the registrar has the ability to
determine that the information is to be provided to our office in a form or manner decided by the registrar. We
have now decided this year to exercise that portion of our legislation; from the first of January 2004, all
funeral homes in New South Wales will be required to use the online service, with exemptions for certain
categories of funeral homes. Those exemptions are quite limited in that they only cover specific remote areas
of our state where there may not be any Internet service access or where the funeral home may be very small.
Think, for example, of a small country town where the funeral director is also the local butcher or something
else in the town, where they only record a small number of registrations per year, and where the economies of
purchasing a computer and so on may be quite prohibitive. We have given the industry a 12-month lead-time
notice of this change. We have also been working closely with the funeral director associations, and they have
been quite supportive of our approach.
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The main selling points of taking on the service as it always has been is that although funeral directors
have 14 days to register an event with us in our state under our legislation, if they use the on-line system, our
internal guarantee of service is 24 hours of registration. Further, the funeral director can order a death
certificate from a vital statistics office online at the same time, and we guarantee to produce that within
another 24 hours after the registration at the standard certificate fee. So, for example, if a death occurs on a
Wednesday and a funeral is held the following Saturday, funeral directors are going back to their office, keying
the information for us, and transmitting it to us. A staff member picks it up on Monday morning, registers the
event, produces a certificate on Tuesday, and quite often provides the family with a certificate on Wednesday
to use to finalize the estate. So there are very good customer service outcomes in relation to that.

Also, data quality has been an important driver for implementing the on-line service. The data fail
requirements have very tight business rules in restricting the funeral directors who key the information. To
clarify, the 50 percent that come in by paper have to be interpreted in terms of handwriting; that means it is
double handling in terms of our staff re-keying the information. So with the on-line service we have seen a
dramatic improvement in data quality in terms of input.

What about the future of our e-death service? We are looking at potentially 95 percent (or higher) usage
of the service by the end of this year; in future years we will be encouraging those who have sought
exemptions to use the service. We believe with the record uptake of the Internet and use of the Internet we
should be able to achieve that within a reasonable time.

The medical certificate of cause of death that comes from physicians is currently still manually produced
in our state; it is faxed to us by the funeral director at the same time that they electronically transmit the
balance of the information. In that way, my staff members already take the latest registration information in
the queue and seek out the fax copy that has come via the funeral director from the doctor to verify the
cause-of-death information. Another project underway is an electronic medical certificate of cause of death.
This is being developed with the health department of New South Wales. Distinctly in Australia, the vital
statistics offices are separate in terms of being distant from the health departments and are also separate from
the federal agency, the Australia Bureau of Statistics, to whom we provide the raw data on a regular basis. We
need to move from that nexus of the three distinct areas to that of other parts of the world that are more
streamlined or have more seamless transmission of information.

With the electronic medical certificate of cause of death, the Department of Health will be able to
re-transmit cause of death to us on a real-time basis. That record, with a reference number released to the
funeral director, will be matched up over night or in real time in the background. Thus, when my staff
members take the registration information from a funeral home, they will have the electronic medical
certificate of cause of death coming through at the same time. On a national basis, the Australian Medical
Association (AMA) is supportive of this particular product because of the outcomes it will deliver in terms of
improved data quality and improved service. We are hoping that all other Australian jurisdictions will also take
on this service once we have piloted and tested it in New South Wales.

Among the benefits from the electronic services are strong customer service outcomes, as well as a quite
beneficial administrative function. With funeral directors keying in the information, we do not need to use their
out-sourcing bureau to re-key that information, which is a cost saving per record. Also, less human
intervention on the part of my staff reduces internal labor costs. The Australian Bureau of Statistics (ABS) is a
beneficiary, as well as other stakeholders such as the funeral home industry, which can assure their customers
that they can deliver death certificates to them in quite a timely manner.

The paper death registration process, which accounts for half the records, takes around three weeks to
register the information and produce a death certificate. So, a 48-hour turnaround time is quite significant for
families who are trying to complete the estate.

The following is a nonexhaustive list of the current e-service projects that we have in place. The latest
one we rolled out this year is the e-marriages service, where marriage celebrants in our state, in a similar
fashion to the e-death service, can register the marriage event following the occurrence of that event. Again,
we have a 48-hour turnaround time in terms of registration of marriages. As this is a newer service, we have
used some more advanced planning in terms of the development of the interface. It even has time-of-business
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rules in terms of what the marriage celebrant can enter into the interface. Of the 800 initial batch of
registrations that have come through on the e-marriages service, we have only been able to detect two errors
so far, which were brought to our attention after we issued the registry marriage certificate to the customer.
Both were name errors that we would not have been able to detect through the normal business rules.

As a result of that success and the ongoing success of testing that particular service, we are now looking
to use that as an automatic registration service so that my staff will no longer need to intervene before
registering an event. There will be nothing else to check because the business rules in the automated system
are so well-structured that we eliminated any errors before the celebrant was able to transmit that information
to us.

The e-wills is another service we are considering whereby people can lodge and format electronically the
location of their will in New South Wales so that future solicitors, the legal profession, and public trust offers
can have us search our new database of the wills to see if that event has been registered with us. The
e-verification services that we have in place, including the certificate of validation service, is a reverse
validation service where a birth certificate, for example, is presented to a department of motor registration
office to obtain a license or to register a vehicle. With a subscriber-based service, that office can check the
validity of that certificate against our database. No extra information is supplied to that agency; it simply
matches a number of set fields. Many agencies, including Passports Australia, the Department of Immigration,
and the Australian Tax Office (the equivalent of the IRS in the U.S.) subscribe to this service to stamp out
fraud in the use of registration of supply of funds or obtain other further identification.

In terms of the future, the New South Wales Registry is quite sold on the benefits of its e-services. We
are looking to introduce the additional e-services that I highlighted earlier and enhance the ones that we
currently have in place. To that end, we are looking at even eventually replacing our current e-deaths service
with a more common platform that we could use for e-deaths, e-marriages, and e-births.

We are going to use the lessons that we have learned over the 4-year period with e-deaths to enhance the
e-marriages service this year, expand e-services to births, and perhaps replace all of our services. We believe
that it is quite an innovative approach, from which we have seen a lot of benefits. Those in our government to
whom we report are quite happy with the approach we have taken and the progress we have made so far.

Thank you very much.
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Automating 1947 Mortality Data REALLY FAST:
The 1947 Smallpox Vaccination Campaign in New York City

Dr. Stephen Schwartz, New York City Department of Health and Mental Hygiene, New York, U.S.

Since this is a conference on automating mortality data, I want to tell you about a special project that
happened just a week ago in New York City and has to do with the adverse effects that may be occurring from
smallpox vaccinations.

As you may have heard, the United States, which is embarking on a smallpox vaccination program, has
vaccinated about 25,000 or 30,000 people. As many as two deaths attributed to heart-related problems may
have been caused by the smallpox vaccination, something that nobody had expected before. This would be a
very high fatality rate with only around 30,000 vaccinations. The estimate before this had been about one
death in a million vaccinations. Smallpox is a high-risk vaccine. Our Health Commissioner, Dr. Friedman in
New York City, had a very clever idea.

In 1947, New York City had a smallpox outbreak with which were associated a total of 12 cases
including two fatalities. Within a period of three weeks, New York City vaccinated five and a half million
people. What an opportunity this presented for a natural experiment involving the mortality data from 1947!
About a week ago, I got a phone call from my Commissioner asking if I had 1947 mortality data on computer.
Well, almost; we had data from 1952 onward on the computer, but not 1947. We certainly had summary
statistics, and it turned out we even had cause-of-death data by month for 1947. However, what he was
looking for was actually by day so that we could try to relate the cause of the death to the smallpox
vaccination campaign. On March 10th of 1947, the index patient died. By April 12th the city had administered
half a million doses of vaccine; by May 2nd the city had 12 cases of smallpox, 2 deaths, and over 6 million
people vaccinated.

What could we do about this? Did cardiac deaths increase? We developed a plan. We received that call
from the Commissioner on a Friday and quickly obtained three years” worth of death certificates from our
archives. Each year had 80,000 deaths; we received a quarter of a million death certificates, bound volumes,
with the ICD-5 codes penciled in the margin of those paper death certificates. We also received 90 cartons of
books that afternoon. The Health Department enlisted the aid of many volunteers, paid for overtime work, to
do key entry. About 70 people worked 12-hour days on Saturday and Sunday keying in 81,000 death
certificates with date of death, ICD-5 cause of death, age, race (actually in those days it was not called
“race;” it was called ‘““color”), and sex. We completed this in little more than 2 days!

Stay tuned for the results; we are actually working on a paper that the Commissioner wants to submit by
the end of this week. I have asked for the help of NCHS to determine the comparability from ICD-5 to
ICD-10. So there it is, a very real world example of automating mortality statistics from 55 years ago!
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Development of Model Requirements for an Electronic Death Registration
System for Use by Registration Areas in the U.S.
and Implications for New York City

Dr. Stephen Schwartz, New York City Department of Health and Mental Hygiene, New York, U.S.

First, I want to tell you what the concept of electronic death registration is in the United States; it is
slightly different. We see it as a paperless Internet-based system that would have all of the participants
participating electronically, excluding the informant, but including the funeral director, the medical examiner,
the medical certifier, and the registrar so that it would be a paperless, Internet-based system. It would be
timely; it would be secure; it would improve data quality with front-end edits and interactive queries; and it
would meet standards of the National Center for Health Statistics (NCHS) and our association that represents
all the states, called the National Association of Public Health Statistics and Information Systems (NAPHSIS).
For example, we would want the physician medical certifier to complete the information not on paper but
online. Those are the challenges.

New York City, for which I am the Registrar of Vital Statistics, is one of the 57 registration jurisdictions
in the United States. It is not a State; it is independent of New York State and is relatively large, with a
population of 8 million people and deaths numbering about 61,000 annually.

New York City tried to develop an electronic death registration system, but we were not successful the
first time around. It turns out that a lot of other jurisdictions in the United States have not been either. What
we are proposing is a relatively complex system, and it is a challenge to make a paperless electronic system
work as well as our current registration system works today. New York City runs a death registration office
that is open 24 hours per day. Funeral directors bring in the paper death certificate that has been completed by
a physician within the legally required 72 hours from the time of death; this is typical in the United States.
Upon receipt and acceptance of that paper death certificate, we date- and time-stamp it then assign a state file
number to it. We issue the file number quickly because we require a burial or a disposition permit; the body
does not go anywhere unless we say it can. Funeral directors bring in the certificate quickly; when they do,
and upon proper payment, we issue certified copies on the spot 24 hours a day. We issue 95 percent of the
certified copies of death certificates on the spot to the funeral director when he or she brings in the death
certificates.

When we have talked to vendors about coming up with an electronic system, it is actually hard to do it
faster than we do it today on paper. However, the funeral directors are really interested in electronic death
registration because the burden on them is carrying the piece of paper to the single registration office in New
York City. Even though we are a city, we are a large city with about 600 funeral homes. The busiest shift in
our 24-hour day is not the normal business day but 4:00 p.m. to midnight. Why is that? Parking and traffic.
That may not be an issue in New South Wales.

I am going to describe a national effort to develop model requirements, a set of national requirement
specifications for electronic death registration, not the New York City model. Estimates these days for an
electronic death registration system, if each state wanted to develop one, are over a million dollars a piece. If
each state did it on its own, each state or jurisdiction would spend over a million dollars, plus the cost of
human resources and time, and bear the risk that the system would not work. In short, it would require an
enormous and redundant investment of resources. Consequently, the representatives of states conferred amongst
ourselves and with NCHS; we asked why not actually try to develop a national model, because we
hypothesized that we really are mostly the same. Now at a very high level of conceptualization, we could say
everybody is the same, that is, you are born, you live, you die. Most of the countries work that way, right? We
said that, too, but then in a large audience like this, California raised its hand and said “most of the time.” We
had conjectured that we were 80 to 85 percent the same, yet there was California who said, “Well, there are
born-agains, and there is the afterlife.” However, there are certain things that you do not include when you are
building a national model.
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Another reason for working together is that we can pool our resources and increase our success rate. The
concept is as follows: we will share our expertise, and we will reduce our duplicative costs so that each state
is not spending money on developing this. Again, it is money, it is technical resources, it is the time that each
of us would have to spend if we did it on our own. And we are also sharing and reducing risks. These are all
reasons for developing a national model.

In the lifecycle of a project, there are really three major phases. The first is the requirements, that is, the
system requirements for an electronic death registration system. In this first phase of the national project, we
are not developing the system design and data models, nor are we writing software or paying somebody to do
it. The goal would be to have system requirements; the next phase would be system design, including the data
model which includes edits and specific screen design. Finally, we would have somebody actually build the
software.

The first phase is business needs, that is, defining the business needs and the functions common to all
vital records operations. How would we do this? Some common functions that we were looking for and that
we have defined so far are as follows:

submitting a record for registration

entering personal information

entering medical data

having a medical examiner take control of the case

a physician signing the cause of death on the certificate,
ordering certified copies

Each one of these is a whole business sequence, and each is essentially a heading for a business process.
What was our approach? The approach would vary by country. In the U.S., when we begin, we first
decide to form a committee. That may not be the same around the world; some might decide to hire somebody
like a consultant, or some might decide to have a bake sale to raise money. For us, it is to form a committee.

So NAPHSIS and NCHS formed an oversight committee to help orchestrate this. Next, the bake sale: where
were we going to have money to do this? The Social Security Administration (SSA), which pays death
benefits and pays retirees an annuity in the U.S., has a very strong interest in finding out when someone dies,
indeed, finding it out both accurately and really quickly. Each of the vital registration jurisdictions has a
contract to inform SSA when someone has died. The contracts today say a state has to let SSA know within
90 days of the death, and even then the states say, “You know, we are not really sure enough to give SSA
authorization to terminate annuity benefits solely based on the death certificate because maybe the SSA
number is wrong.”” Therefore, SSA has a really strong interest in getting fact-of-death information; they do not
care why somebody died, but they want to know both quickly and accurately that somebody died.

Because the SSA has a strong interest in electronic death registration, it is offering to pay states to
encourage them to build EDR systems. SSA’s goal is to match the reported death with the Social Security
Number (SSN) verified against SSA data files; in this way, SSA and vital registration offices are sure that
there really is a match on SSN, date of birth, person’s name, and sex. If every jurisdiction reported within 24
hours of the death or after receipt of the death by the State office, SSA estimates that it would save $55
million dollars per year, plus over a hundred person-years of labor (another $6 million approximately). So SSA
would save over $60 million dollars every year if electronic death registration is able to deliver. Thus, SSA is
anxious to get states to file electronically, though they do not care about cause of death; however, our partner
NCHS does.

After we formed a committee, we created a couple of teams: a death workgroup to be hosted in New
York City and funded by SSA, and a birth workgroup funded by NCHS. We hired a contractor to help us
develop the national model. The national team hosted by New York City includes the States of Alabama,
California, Florida, New York, and Washington, as well as representatives from NAPHSIS, NCHS, and SSA.
The goal was to get a diversity of jurisdictions to develop a national model that would meet 80 to 85 percent
of most of the States’ needs. In addition to meeting most of a jurisdiction’s needs, the components of the
system should be modular, which means that one should be able to pick the components one wants. The
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design should allow customization without actually changing the software; one should not have to hire a
consultant, software firm, or vendor to change the software every time one wants to make a modification;
certain things should be what the developers call “configurable,” so that one’s staff should be able to make
the changes through a table instead of hiring a vendor. Because New York City was hosting and actually
building an electronic death registration system, the national model should meet New York City’s specific
needs for its electronic death registration system.

The approach we used to building a model is called “use case modeling,”” which is a systematic approach
to defining software requirements that describes the interactions between the users and the system. The most
important thing is that the descriptions are unambiguous. Jurisdictions have found when they put out requests
for proposals from vendors that the requirements were not unambiguous. If you tell someone to build a door,
the vendor may build it three feet off the floor. What might seem obvious to the jurisdiction may not be that
way for the vendor. When our first of several vendors built the system, we were concerned that in their
demonstrations they were using examples of dead U.S. presidents. Well, that is OK except that we asked how
the system could allow them to enter dead presidents from say the 1700s; we would expect an edit there. They
responded that we had not specified that. Their system also allowed us to enter a date of February 31st
because they similarly said we had not specified that we wanted calendar edits on days. If you tried to
describe the door three feet off the floor, they would just say, “Well, you did not say that either.”

One of the reasons for developing a national model is that each jurisdiction is not going to do the best
job on its own developing specifications like that; however, getting together in a room until we are sick of
seeing each other and putting all the specifications on paper can really help us come up with a solid model
that a state can then use and modify for its needs.

The process we used was JAD, or Joint Application Development sessions that lasted three days each.
We started out with a joint birth and death JAD session, and then there were four death JAD sessions,
including one for the funeral director as the user to describe all the funeral director roles; another for the
medical certifier or medical examiner/coroner role; a third for back office operations like registering a
certificate, issuing certified copies, the accounting system, and point of sale; and finally, one for New York
City’s specific needs. There is also a joint birth/death JAD session starting tomorrow.

In addition to the 3-day JAD sessions that we had essentially every three weeks, our contractors
developed a proprietary system software called an “‘e-room,” which essentially was an on-line chat room for
collecting information from each of our team participants, storing that information, and recording the threads
of discussion and development. We had weekly conference calls. We originally thought that we would solicit
input from New York City funeral directors, the New York City medical examiner, and other New York City
stakeholders, but we decided that the result would sound too much like New York City. Instead, after each
session, we asked our team members to go back to their jurisdictions, talk to their stakeholders, then bring
feedback to us. That was the model we used for stakeholder input. Finally, we had the oversight committee
comprised of SSA, NCHS, and NAPHSIS state members.

What are the results? The jurisdictions really are similar, even in New York City and California, which
was on our team. This is exceptionally good news. There are some variations among states since there is no
Federal law mandating vital registration in the U.S. and each State has its own set of laws; however, the States
have fairly similar laws and registration procedures. While there is not a single system that every State could
simply buy and plug in, it is possible to build a national model that would meet most States’ business needs
and functions. Thus, it really is possible to create national model requirements for electronic death registration.

What are the next steps? The first is communication. The participants from half a dozen jurisdictions
working on electronic death registration are very excited about it and motivated; they know exactly where our
model came from. We have to sell it now to our colleagues in other states, which is not going to be easy
because they may say, “Wow, that sounds really good, but sorry we are doing our own, or we already started
on this, or we do not quite see the applicability.”” It is really important to communicate with our colleagues
and you with yours about the value of this project, its benefits, how it can be used, and its applicability to
those jurisdictions. We are on a tight time schedule for two reasons: 1) One, there is a joint NAPHSIS/NCHS
meeting, an annual meeting, coming up in early June in New York City, and we are going to be presenting our
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results. The focus of this national meeting is going to be on vital record re-engineering. We are anxious to
have both birth and death models ready for that early June meeting in New York. 2) SSA is going to come out
with another round of requests for proposals encouraging states to build electronic death registration systems,
and it wants to encourage states to apply the national model that we have developed to building their own
systems. It would be a nice incentive for the States if SSA had as part of its evaluation of the systems a
stipulation that the states use the national model.

Keep in mind though that everything we have done is only the first phase of the system, namely, the
requirements phase. There is still system design, data models, and software development to be done. The plan
now is to seek funding for the second phase of system design and creating data models.

Thank you very much.
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Discussion on Presentations from Session 3

L. GERAN: Leslie Geran from Canada. I was on the Shipman inquiry Web site the other day, and I found it
very comprehensive and very interesting for international comparison and development, especially when the
Phase II results come out about how to improve death certification. Could you provide to the audience here
the Shipman inquiry Web site address so we can all share in your benefits?

R. LAURENTI: Ruy Laurenti from San Paulo, Brazil. I appreciated very much these three presentations. Dr.
Coghlan, in the New South Wales Registry, on page two you put birth, death, marriage, and change of name.
Is the change of name due to marriage or divorce? My other question is why has the revenue from all
certificates increased by 158 percent?

M. COGHLAN: The change-of-name function came to our office under our change legislation in 1995.
Prior to that, the change name function was held by what we call the Lane Title’s Office in our state, and that
function was commonly known as the change by default. The reason for the change was to align that with the
balance of the records that we maintain, providing a better ability to link it to our other databases of births and
so on. The change of name serves effectively for people who want to vary their name for some legitimate
reason. In Australia, we have a lot of recent immigration from people in Asian countries, and a lot of those
people want to anglicize their names; others want to remove names for unfavorable reasons to avoid other
people or for safety reasons. There is certainly no requirement for, I think, the example you gave for women
to change their name following marriage. They can, by tradition, adopt their new married name and have a
certified marriage certificate in evidence of the new name if they wish to select that of their husband. They
will, of course, have their birth certificate indicating their original name or maiden name if that is what they
prefer to use. In Australia, at least, agencies such as motor vehicle registry or passport agencies will accept
either name. That is not one of the general reasons why people change their name. However, as I indicated,
when we took over the function in 1995, we used to undertake about 5,000 changes per year; that doubled
almost over night so that we currently do around 16,000. It became evident to us that some of the reasons for
the change-of-name increases were for fraudulent purposes; people were changing their identity to obtain
benefits from other federal government agencies for financial purposes and for other more devious concerns.
Hence, we have tightened the requirements for change-of-name activity in terms of the identification that
people are required to produce to us and the reasons for the change.

There are eight distinct jurisdictions in Australia, and as part of some of the joint arrangements we have,
we make contact with each other in terms of advising any change of names to prevent shopping around by
criminals in Australia. If someone changes their name 1 week in our office, they cannot go to the other side of
the country to Perth and effect another change of name because my office would have advised the Australian
and state offices that, although that person was born in this state, they have now changed their state. We have
a common agreement that you can only change your name once in a 12-month period unless you have got
very good reasons. Some people were changing their name every week before we brought in those stringent
requirements, and you can make assumptions as to why that was occurring. Interestingly, most of the people
who come to our country in terms of Asian backgrounds have settled in Sydney, and over half of our
change-of-name customers are, in fact, people born overseas. Although we are conscious of tightening up the
requirements for change-of-name activity, we have to also be conscious of not restricting that service to the
people who are genuinely trying to use it.

Your second question is about picking out the statistics of our historical certificates sales, the Web site
strategy that we put in place. We designed the Web site 3 or 4 years ago, and it has been quite beneficial. In
fact, we receive around three million hits a month on our Web site and around one million page impressions a
month. What we did was put out indexes, which is the basic registration information freely available on our
Web site. Our second largest state in Australia, Victoria, just beat us to the punch and charges ten cents for
every time we look at an index. We believe that would limit sales, so we have put them on for free, and you
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can see the result of that in worldwide sales from people doing their family histories and applying for
certificates like you do from a traditional work Web site like E-Bay, where you can order certificates online.
We are seeing a huge sales increase as a result of that.

E. JOUGLA: I would like to know if there are some results comparing the amount of medical information
with paper certificates and certificates written electronically. And I have a second question: do you think it is
possible in the context of improvement of the certification to imagine an Internet-type system where the
physician electronically completes the certificate?

M. COGHLAN: At this stage, we do not have an electronic transmission of medical certificate information.
That is something that is being currently developed, but we are taking into account the usability of such a
service not only to encourage medical practitioners to use the service but also for the benefits which we can
obtain in terms of improving the data quality and not having to have a second human being interpret
handwriting. We have options in terms of interactive displays but certainly not pick lists as cautioned by our
statistics agency in Australia. There are certainly some benefits along those lines, which we obviously want to
incorporate to make it as useful and as seamless as possible for that process.

S. SCHWARTZ: In the U.S. it is a fundamental requirement that we want physicians to use the system. Our
goal is to have physicians directly use it and have edits up front so that if the cause of death listed is cardiac
arrest, we want the system to say something like “‘not so fast.”

M. COGHLAN: Certainly some of the lessons we have learned from our other e-services in terms of
designing interfaces with very stringent business rules we can take into account to limit that sort of error
occurring. What we are envisaging in the longer term with this sort of service is that physicians will be able to
create or enter this sort of information from any place, for example, when they are sitting in their car park
with their laptop, they can key in the information and then transmit that via their mobile phone to our office
electronically. That is the sort of thing that we are trying to encourage. The initial stage is getting the public
hospital system, which captures around 40 percent of the deaths in our state, as a stepping stone. The ultimate
approach we are trying to take will be truly an electronic usable remote-type system that could be used
anywhere.

PARTICIPANT: I have several questions because we are currently trying to do exactly the same exercise. In
the case of England and Wales, I understood that you did not use digital signature. New York City, could you
comment on that area, that element? My next question was how the medical information is reported in these
electronic death certificates, as free text or diagnostic codes? What are your thoughts on that area? New York
City, could you also answer that question? In Denmark, there is a joint effort to fill out the death certificate
between several authorities: it could be the physician who takes a first look at the body, the funeral authorities,
or even the police. Is it the same in your countries, and if so, how do you cope with that?

S. SCHWARTZ: As to the first question on authentication of the record, we have not arrived yet at a
national standard, but New York City is leaning heavily towards a biometric device, which could be a
fingerprint digital signature of some sort. We are really concerned to make sure that the person signing it is
really the physician or the funeral director. Our certificates require two signatures, one from the funeral
director and one from the physician or medical examiner. We really want to make sure that it is the physician
and not the physician’s secretary signing it.

In terms of cause of death, it would actually be the literal, so we do not want a pick list. The national
standard is to have free text when filling out the certificate with the opportunity in an electronic system to
have help screens and tutorials to help the physician to fill up his or her spare time reading those!
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M. COGHLAN: Again, our approach is very similar to what is being proposed in the U.S. by the NAPHSIS
organization for their design. In terms of the approach for that authentication, we try to look a little bit more
broadly in terms of compliance and the source of information. We are looking at issues that relate to
information that we have received from funeral directors without question for 150 years. The question that I
am asking now is whether we should look at some sort of more stringent registration of funeral directors
before they are able to lodge information with us, although there is some registration with health authorities
for looking at health-type issues. We are now looking at an approach where funeral directors may have to
come through some sort of authentication process up front, and then we can link that with various passwords
and other options that are available. We are looking at getting in place some sort of platform that, although it
will not recede from the current standard of security, will either match or slightly enhance that. We believe in
putting the platform in place first and then working on other technology and available authentication strategies.
Again, we can see if we can maintain at least the current standard and improve other outcomes such as data
quality and customer service; that is possibly the best step to take rather than putting it off for longer and
longer periods. It is best to start and learn from some lessons and then move forward from there.
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Session 4: Language
Gérard Pavillon (moderator), National Institute of Health and Medical Research (INSERM), France

This session will be rather technical. We will have several presentations of different experiences
beginning with a presentation by Donna Glenn on MICAR and SuperMICAR, the U.S. system from NCHS.
We will then have a presentation by Monica Pace on the Italian approach, and a different approach by Lars
Age Johansson on the Swedish system, MIKADQO, and the problem of Entity Reference Numbers (ERNs).
After that, two other presentations will follow: one by Moriyo Kimura on the Japanese system and finally, one
by Casia Maria Buchalla on the Brazilian system. This is a set of very different presentations on very different
systems on the same topic, which is the problem of coding. Because very often this topic is not well
understood, I will try to make an introduction on the subject.

Introduction to the subject of language and automated systems for mortality coding

What is cause-of-death coding? We use only one word when, in fact, we may be talking about different
things in mortality. We start with death certificates, and I consider only at this moment the cause-of-death
information and some other individual data, such as date of birth, date of death, and sex, which are absolutely
necessary for coding and editing. So we consider only cause-of-death information.

We start with death certificates and, at this point, we perform a ‘“coding function” (I call it a “function”
because at the end we get ICD codes). This is a first step. After that, from these magical ICD codes, we move
on to perform what I call the ““selection function.” It should be called *“Selection and Modification of the
Underlying Cause Function,” because it produces the underlying cause of death. These functions correspond to
the SuperMICAR, MICAR, and ACME programs.

So when we speak of automated coding, we are talking about two things: 1) the coding, really coding,
and 2) the selection of the underlying cause. Between the two, we have ICD codes. So the function that
ACME performs, the selection of the underlying cause, is an international function because we use the
common language of the ICD, and everyone knows this language.

If we are using one language, we have a coding function that is related to that language. If we have
another language, we have another coding function that is different, because the language is different. So the
selection of the underlying cause is what we call “‘language independent,” because the input to that function is
the International Classification of Diseases (ICD).

The coding function is language dependent, just because the input is a text of the causes of death
expressed in different languages. What we know and what we have to know is that the coding process can
greatly influence selection of the underlying cause of death. So we have a process that is language-dependent,
and this process influences the selection of the underlying cause.

Now, what are the coding difficulties? There are several. The first is having one diagnosis which may
correspond with several codes. This is the main difficulty. For instance, if you mention on the death certificate
a hemorrhage, how do you code that? Is it just a symptom or is it the result of the trauma? You have two
possible codes. If you are coding in English, what is the code for metastatic cancer of the lung? You have two
possibilities. Is it primary, or is it secondary? So it is more complex than we could imagine. When you have
one diagnosis, the text of one disease, you cannot assign an ICD code each time. Sometimes, it is not as
simple. We have another issue that is not always a difficulty, but sometimes it is: having one code
corresponding to several diagnoses. This is not really a difficulty; it is a classification effect.

Another difficulty is that codes cannot always be directly assigned to each diagnosis expression. So we
have to express the behavior of the code. For instance, you have a hemorrhage, so you have to check whether
among the other diseases mentioned on the death certificates you have a violent death or trauma, an external
cause. If not, you can then assume that the hemorrhage is a symptom. If yes, you can suppose it is an injury.
But this is only a beginning, you see, because it gets more complicated. The external cause could even be the
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result of the hemorrhage! Imagine that someone who is driving a car has an internal hemorrhage and has an
accident and dies. This is a causal relationship where the hemorrhage is a cause of the accident. Suppose that
someone who is driving a car has an accident and thus a hemorrhage. The hemorrhage is the effect of the
violent death. So this matter can be complicated. You have to not just look at the relationships of the code but
at the causal relationships between them.

So you have a death certificate, an index that identifies the disease, a behavior table and, at the end, you
have an ICD code. Between the two, you are not really in the classification. So what can you use, Entity
Reference Numbers? We have to use something that is not an ICD code yet but that is necessary to identify
the disease.

The last problem is the difference between languages. For instance, you have a different expression of the
same disease, myocardial infarction; in English, French, and Swedish you have different words. So you have
different index, of course. It is obvious. You also have different meanings for similar expressions, and this is a
problem. For instance, in English, metastatic cancer of the lung might be primary or secondary. In French,
there is no problem. It is secondary, except that now we are moving toward the more English expressions and
when we encounter the expression ‘“‘metastatic cancer of the stomach,” it is primary—in French, I mean. So
you see that depending on the languages, and even within the same language, you have different meanings for
similar expressions, and this is a big problem. The behavioral table, and the behavior, is different in English
and French for the same expression.

We also have differences in index size. For instance, in Swedish, we were working some years ago on a
Eurostat project with Lars Age Johannson, who told me that there were 400 expressions for the same disease,
pulmonary arteriosclerosis. In French, at the same time, we have only 100 expressions for 125.1. This means
that there is not a one-to-one correspondence between two different languages. For some languages, there are
possibilities to create similar, very numerous expressions. In other languages, that might not be the case. Thus,
the index and the behavior table will be different depending on the language.

To conclude, the coding function is not simply an index. It is an index plus the behavioral code, the
coding function influence, and the underlying code selection. We know that ACME is a standard for the
selection function, the international one. How do we arrive at an international standard for the coding
function? That is the challenge.

Thank you.
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MICAR and SuperMICAR

Donna E. Glenn, National Center for Health Statistics, Centers for Disease Control and Prevention, U.S.
Department of Health and Human Services

We want to talk about language and what you need to do or could do to adapt the U.S. system to a
non-English language. This year, I have to say, we finally got British English into the United States system.

ACME is the program that selects the underlying cause of death from all the multiple causes entered. The
benefits are that it is ICD-based and, therefore, language independent. It is a consistent application of the
WHO rules for coding underlying cause. However, it does require a specific set of multiple-cause codes; these
are defined by our 2-B instruction manual that has close to 300 pages. In addition to that, the training for a
productive, multiple-cause coder can take up to a year or even longer; one is investing a lot of time in
training. Also, we estimate that it takes 1-1/2 multiple-cause coders for every underlying-cause coder. Thus,
switching to ACME is not a cost savings.

MICAR (Mortality Medical Indexing and Classification), on the other hand, will make it easier to use the
multiple-cause coding that goes into ACME. It uses Entity Reference Numbers. Entity Reference Numbers
(ERNs) are six-digit numbers assigned by NCHS with no reference to a coding scheme at all. Each condition
has one ERN. Acute myocardial infarction is number one. There is no reason for it to be number one; that is
what NCHS assigned.

If start talking about converting our system, then you need to start with the very basics. MICAR 200 is a
processing program. It uses ERNs. So if you can get to ERNs, you can use MICAR 200 without any kind of
modification. The first thing you will have to look at is the dictionary, which is the backbone to the whole
system for MICAR.

Two cautions: 1) I do not recommend that you convert every single word in that dictionary, which now
has about 150,000 terms. We started out with 50,000 terms. We cannot tell you how much of that first
dictionary was ever used. You can start by looking at your records and determining which conditions you
need. 2) Do not do a literal interpretation. You want an interpretation in your own language that matches what
the ERN is. You do not want to try word for word.

Start off by figuring out what the dictionary looks like. Before you start converting, please take the time
to look at the dictionary. There are several sets of ERNs. The only ones that you need to look at to convert at
all are those less than 200,000. The ERNs greater than 200,000 are what I call “artificial.”” They are made-up
ERNSs based upon the application of a rule. You will never see them; they are totally internal to the system. So
if you want to know what they mean in your language, you can look at them; as far as doing a processing
system, you do not need them.

I will give you an example of how artificial Entity Reference Numbers are used. If it says on the death
certificate, ““grand negative septicemia,” then the system’s default code is going to be Entity Reference
Number 348 with an ICD-10 code of A415. Once MICAR 200 starts processing, the first thing it is going to
look at is the demographic variable of age. The age, on this record, we are going to say is less than 28 days.
Internally, that entity reference number 348 converts to 202,982. Immediately, you know it is artificial because
it begins with a number greater than 200,000. The term that is equivalent to it now is “newborn grand
negative septicemia,” and the ICD code will also change from A415 to P368, which is a “‘baby” code.

We also say that we have one ERN for each term, but that term can be reported in many different ways.
With acute myocardial infarction, “AMI” is the standard abbreviation. It could also be ‘“‘acute myocardial
infarc or “‘acute MI.”” Those are considered aliases, which are stored in our dictionary as aliases. If you ask us
for the dictionary, you get it with the term “acute myocardial infarction™ assigned to ERN 1 and all the basic
flags. A separate dictionary pulls the aliases for you. If you are doing a conversion to your language or a
translation, you may not need all those terms. Some of them we put in to help SuperMICAR, which takes
literal text and needs some help sometimes.

The next thing that is important is the order of the words in the dictionary. We have a standard order,
with acute or chronic first, followed by adjectives or modifiers, followed by body site, and then the lead term.
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We did this to help with teaching. Our coders had entered the terms for the MICAR dictionary. We also based
it on the way we see information reported on death certificates in the U.S. This order may not be good for you
in your language, but I do suggest that you find a standard order of the words, which will make everything
easier.

If you choose to work with the MICAR dictionary, it carries four important flags. Three of the flags are
absolutely necessary for MICAR 200, but they are not important when you translate. The program itself has
this information, but it may help you decide which term you want to equate to one of our dictionary terms.

The first flag is what we call an N and an E, which is a term that applies both cause and effect as
opposed to a term that is just an injury or a term that is just external cause. Use it to help decide what is
equal.

The next two flags deal with cancers. We do our processing by cancer list. We can define for you which
list we have put each cancer in. Another part of cancer processing needs to know the anatomical site or the
histologic code. That is built into the dictionary. Those can help you, but you do not need to carry them.

The fourth flag is what we call our “drop-word flag.” As you know, many times the death certificate will
have information that is not important for the classification, like “‘primary” or “probably.”” There are times
when you do not need these words. The system is designed to drop them and still match the dictionary.
However, there are times you cannot drop them. If you have a neoplasm, you cannot drop the word
“primary.” So that flag is set to say if, after you drop a word, you match a certain code; if this is a neoplasm,
then you must go back and reject the initial term because we do not have it with the word “primary,” and we
cannot let it pass.

Once you have your dictionary converted, you need a program or a system to collect the data and process
it to turn the literal information into Entity Reference Numbers. We have two separate programs, PC-MICAR
and SuperMICAR. They both have the three following functions: 1) an interactive spelling checker; 2) a way
to drop extraneous words; and 3) a way to do singles and to make plural terms singular.

PC-MICAR requires a trained coder who puts the terms from the death certificate into the standardized
or sanitized fashion. This means that PC-MICAR is a much simpler program to work with. It is basically a
“look-up.” Beginning with 2003, we no longer use PC-MICAR in the U.S. We were not able to convert the
training package, so we have now dropped it completely. Consequently, we are totally dependent on
SuperMICAR.

SuperMICAR is an enhanced version of PC-MICAR. SuperMICAR’s main purpose is to allow actual
literal entry of what is on the death certificate with minimal training of the data-entry staff. We have found
that the training very much needed is in medical terminology and anatomy, not intrinsically, but because it
helps with interpreting the doctors’ handwriting.

I am not going into a lot of detail on SuperMICAR conversion because we have covered it in other ICE
meetings. I can discuss it with you if you would like to find out what properties it uses. SuperMICAR
probably requires a more skilled programmer than PC-MICAR. PC-MICAR, by the way, was originally written
in Dbase 3, which is extremely easy programming.

To summarize the steps required to translate the MICAR system into a language that would result in
Entity Reference Numbers for processing:

1) Convert the MICAR dictionary, but not totally, for what you need in your dictionary.
2) Convert drop words or synonyms. There are some other minor tables attached to them that are all language
related. You would have to decide whether you want or need to convert them.
3) Convert the lexicon, which is used for spelling, because your spelling is going to be different from English
spelling.
4) Translate the external prompts. I chose not to discuss that term because I think I could spend a half an hour
explaining how we do external cause. I will save that for another day.
5) Convert the program code.

PC-MICAR is the easiest, and it has less English language in it. SuperMICAR has embedded English, so
it is going to be more difficult to take SuperMICAR and convert it or translate it into another language. In
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addition, SuperMICAR has at least two extra tables that you have to use. One is a word dictionary, and it
relates to the standardized order of the words. Every word is defined by what order it would be in when we
come up with a standardized term. That dictionary would have to be converted. And then there is one other
dictionary of about 600 words of specific rules dealing with those words. Those words will not be the same in
another language, so you would want to look at those rules and maybe come up with your own special way of
handling that.

In conclusion, I recommend that you base your translation on the principles of the MICAR dictionary and
the principles of SuperMICAR or PC-MICAR, not a literal translation, but by principle. We can give you the
materials that we use with MICAR 200, which will simplify ACME tremendously.

Thank you.
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Linguistic Issues Concerning the Use of ERNs in Italy: Problems,
Perspectives and a DB for BBD

Monica Pace (presenter), Stefano Marchetti, Paola Giorgetti, Francesco Grippo, and Luisa Frova, Causes of
Death Unit, Department of Social Statistics, Italian National Institute of Statistics (ISTAT), Italy

My presentation deals with the current status of the ICD-10 automatic coding implementation in Italy.
ISTAT has been using the ICD-9 MICAR and ACME system for deaths since 1995. For that task, an Italian
dictionary was translated from the U.S. one and adapted to our language. We are now facing the change of
revision and all the related problems with the dictionary.

Our dictionary (defined from now on: BBD-9 ITA) was created according to the following criteria:

® Translated by a single physician;

® Highly dependent on ICD-9 because Italian-specific terminology was often introduced with compatibility
to the final ICD-9 code. At the time, this appeared as the simplest strategy, but now it shows all its
limitations;

No spaces between words;

187,000 terms;

Not substantially updated since its first release in 1998 due to human resources limitations;

Different Entity Reference Numbers (ERNs) have different levels of accuracy when translated into Italian;
in fact the best accuracy was given to the most used ERNs.

Among several possible examples, let me show you some of the problems we are currently facing in
updating and improving this dictionary. The use of automatic translation of single words has created some
problems such as for the term “malformation” (ERN in BBD10 ENG: 092401). The meaning has not been
maintained and has completely changed in Italian because “mal” is the abbreviation for “malignant,” and
“malignant formation™ is a synonym of “malignancy.”

Another example is the abbreviation for diabetes “DI”’” (ERN in BBD10 ENG: 000060). The problem
here is that “DI” means also “OF,” so it is impractical for us to consider this preposition as a drop word
because we would miss cases of diabetes; on the other hand, we may sometimes obtain very bad results with
the automatic translation procedure because when the word “DI” (intended as “OF”’) is entered, the risk is to
see a code for diabetes appearing on the certificate.

Another example is for “‘arteriosclerosis” (ERN in BBD10 ENG: 000008). This term is defined by two
aliases in English, while in Italian we have 234 aliases for it, some of which are very complex and include
several sites because Italian physicians have this habit. The medical term ““‘aortomiocardiocerebrosclerosi’”
includes a description of multiple sites; we are now considering the possibility to split it and deal with it in a
more accurate way in BBD10 ITA, by assigning a different ERN for each site instead of considering the term
as “arteriosclerosis’ as we do now.

The last example deals with the term “malignancy” (ERN in BBD10 ENG: 011641), which has one alias
in BBD10 ENG. There are 154 aliases for this term in BBD9 ITA, some of which are shown in Table 1.
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Table 1. Some Italian aliases reported in BBD9 ITA for the English term ‘“malignancy.”

T

DISCARIOCINESI

K A PARTENZA IGNOTA
NEOFORMAZIONE PRIMITIVA
IGNOTA

CANCRO AD INSORGENZA
SCONOSCIUTA

KREBS DI ORIGINE SCONOSCIUTA
NEOPLASIA MAL
NEOFORMAZIONE MAL
TUMORE PRIMARIO IGNOTO
ETEROPLASIA ORIGINE
SCONOSCIUTA

Let me make the two most relevant considerations on this. First, we use several different words to
describe a general malignancy, including tumor. For us, “tumor” is usually malignant unless stated as
“benign,” and this poses some additional problems when dealing with a dictionary derived from a different
language. Second, I would like to emphasize that 6 lines out of 10 shown in Table 1 include the definition
“primary site(s) unknown” or analogies. This means that at the present time we have a redundant dictionary
which needs a better parsing strategy to be implemented in future versions. Keeping the above-mentioned
problems in mind, we defined the aims for the BBD10 ITA implementation as shown in the following points:

To translate the pathologies and not the single words because we already have part of this work done;
To use the translation done in the past as a background to maintain comparability and good use of
Italian medical terminology;

To eliminate redundancies by a better management of parsing (synonyms, drop words, etc.);

To improve specificity also in cases of complex strings;

To obtain a flexible and reliable product by a shared, verifiable and easy-to-update strategy.

In addition, we had these goals concerning BBD10 ITA; it had to be:

shared among all the operators by means of a decision tree upon which there is general agreement. It
took a lot of effort to come out with common decisions on how to deal with different problems and
how to define a flow chart for each category of decision that could be taken; once developed, this tool
guarantees the ‘““internal quality control” for the BBD10 ITA construction;

verifiable by the use of different flags placed on each translation—both for operator and level of
quality of translation (certain, doubt, compatible only at ICD-10 level, cannot translate)—and finally
revised by a highly skilled person. This approach should keep memory of any step because one of the
problems we have with BBD9 ITA is that one person decided what to do, but in several cases we
have no records of the criteria that were followed;

easy to update because of specifically designed DB structure and tools in order to take into account
future periodic changes in ICD revisions and ACS improvements. We must not forget that ICD-10
philosophy has changed and its updating mechanism is expected to be speeded up with respect to the
past. For this reason, the updating and the maintenance of dictionaries is of growing importance
according to ICD modifications.
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These goals can be obtained by means of a database (DB). For this reason, we developed a database for
BBD management in Oracle 8.0. The DB contains the following files:

BBD9 ITA

BBD9 ENG

BBD10 ENG

ERN ITA (9th revision)

ERN ENG (10th revision)

Italian ICD-9 and ICD-10 text with notes.

From the user standpoint, the search in the DB can be done either by Entity Reference Number, fluent
text, or ICD code; in any of these cases the link to ERNs or ICD code is given, if needed.

In the translation front page, the ERNs with the corresponding English term are shown. By clicking the
ERN, the Italian aliases in BBD9 ITA for that ERN are shown. The translator can choose to modify the Italian
text for that string and/or decide to change the assigned ERN by further clicks. Then a flag must be assigned
(including “‘cannot translate) to keep track of which kind of decision has been taken for each string, as
described before. Any translation can be modified from the translators themselves or from the reviser.

I am not going to show you everything, but we think this is a flexible tool that can be adapted to
different situations and needs. If you are interested in going into details, you are welcome to contact me.

Thank you very much for your attention.
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Building the Swedish Dictionary— The Importance of Language
Standardization and Experiences of Using ERNs
with a Non-English Language

Lars Age Johansson, Board of Health and Welfare, Sweden

I am going to tell you of some of the Swedish experiences in developing and maintaining our dictionary.
What seems to be unique for the Swedish coding system is that we do not use the Entity Reference Numbers.
We tried another approach to the problem of assigning the correct ICD code to the expressions on the death
certificates. To try and make this clear, I will describe the entire process of building a dictionary.

When you start developing a coding software, you have to identify the terms you wish to include in your
dictionary. Somewhere, you have to find and capture the terms. You will very soon find that you cannot put
everything into the dictionary that the doctors happen to put on the death certificate. You have to standardize
their ways of expression in some way or another, popularly referred to as “parsing.” You clean the text in
some way or another.

You will also discover that you need tools for grouping expressions. Say that somebody decides to
change the coding instructions for myocardial infarction. As Gérard Pavillon reported, we had in our Swedish
ICD-9 dictionary 400 different expressions for myocardial infarction. So, obviously, we need an efficient way
of finding all those 400 expressions and to make changes to all of them simultaneously.

So I shall start with the data capture. We have basically three different sets of medical terminology in
Sweden. First, we still encounter classical Latin and Greek, like “neoplasma malignum hepatis cum
metastasibus pulmonum,” which means malignant neoplasm of liver with metastases of lung. That is
disappearing. We had more of it 10 or 15 years ago. It is being replaced by Swedish terms based on Latin and
Greek, basically the same as you have in English, “malignant neoplasm,” for example.

The problem is that we now have at least three different ways of spelling those Latin- and Greek-based
Swedish terms. We have British spelling and American spelling because of the kinds of textbooks that our
physicians use during their training. We also have German-Latin spelling because up to the Second World War,
Swedish physicians were trained with German textbooks. Finally, we have vernaculars, which are medical
terms not based on Latin and Greek. I suppose an English equivalent would be *“‘smallpox.” Such terms are
quite common in Swedish.

I was very interested to hear that in Italian you can easily make long compounds, which is very easy to
do in Germanic languages as well. You can pile word upon word upon word, and you can combine the words
in any order you like. There are no hyphens, blanks, or connecting particles, yet the coding system still has to
deal with that.

The advice we received when we started was simply to scan the pages of some useful medical dictionary,
and also add the terms of the ICD alphabetical index to the coding system. We tried, and I think we got a
match rate of about 1 or 2 percent. The explanation is, of course, that very few doctors use the terminology
that they are supposed to use, so we decided rather to capture terms from actual death certificates.

Next, we took a sample of 10,000 death certificates. The expressions we found there did not make us
happier because when we made a frequency count, we found that over 30,000 of those expressions were used
only once. This is due partly to the possibility of making new compounds and partly to lots of minor
differences in spelling. Thus, we realized that we really needed a very efficient parsing module in our coding
system.

We spent, I would say, about two or three years developing the parsing module of the MIKADO. We
took much from a Canadian coding system called the ACTR, which was developed to code variables from the
census. We developed a set of tables that would control the parsing. Each table would take care of one of the
stages in the process. We have tables to handle blanks, hyphens, drop words, synonyms, substitutions,
exceptions, etc.

We also developed a way to keep in the system memory some of the information that we had deleted
from a string, to allow it to influence the selection of the ICD code, for instance, phrases like, “‘this disease
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was complicated by.” If you have that mentioned in Part I of the death certificate, it means that one of the
codes should be moved to the line below the other one. I think we succeeded fairly well in developing this
standardization procedure because if we run a batch of death certificates without the standardization, we get a
dictionary match in about 40 percent of cases. If we switch the standardization module on, we get a match in
about 90 percent of cases. A drawback is that the standardization procedure is very complicated. We have nine
tables to govern the procedure, with almost 3,000 lines of individual instructions. This means that maintenance
is considerable.

Now, how do we maintain the dictionary, and how do we group the expressions and ICD codes? As
pointed out earlier, we have all kinds of terms in all thinkable parts of the alphabet, which all go to the same
ICD code and which should be handled in the same way by the coding system. So we clearly need to group
them. There are also cases in which expressions coded to different ICD codes are handled in the same way or
should be handled in the same way. For example, many terms could, under certain circumstances, be
interpreted as complications of surgery. So you would need a tool to find all of them, regardless of the ICD
code, and to implement a coding change to all of them at the same time and in the same way.

We can start with the grouping of dictionary terms. The obvious thing to do would seem to group by ICD
code. That would make dictionary maintenance quite easy. The problem is that several ICD codes contain a
mix of conditions. They are not always similar and sometimes should be treated differently by the coding
system. Also, if we use the ICD codes, we cannot use the MICAR Decision Tables, which would very much
facilitate the procedure of selecting the correct multiple code for the ACME input. Of course, as Donna said,
the instructions for how to correctly code a death certificate with multiple codes are fairly complicated.

At first, we tried to use the Entity Reference Number. If we could assign Entity Reference Numbers to
our Swedish terms, we would not have to think of the code modifications. The MICAR system would take
care of that for us. We tried in Sweden to implement the Entity Reference Numbers in 1994, but that was not
easy, we found. We did not really understand the structure of the Entity Reference Numbers; there just seemed
to be no connection between the ICD code and the Entity Reference Number, and that made it very difficult to
memorize the codes. We also found it difficult to match Swedish terms to Entity Reference Numbers; in some
cases, where there was a match of terms, we found, as in Italy, that the terms were used in different senses.

Let us start with the difficulty of memorizing the Entity Reference Numbers. Myocardial infarction is
quite easy to remember since that is number one. Other ones—acute lymphocytic leukemia is 58-052, not to
be confused with acute myelocytic leukemia, which is 15-709—are really not that easy. So when you work
through a dictionary in another language and try to match Entity Reference Numbers, you have to look them
up each single time, which is rather time consuming.

You could use abbreviations, if you like, but some of those abbreviations are very similar to others and
you could end up with the wrong term. We tried to do it anyway, so we developed a kind of software to match
Swedish terms to the nearest equivalent English term. We found that for about 50 percent of the terms we did
not get an equivalent because our terms were based on vernacular Swedish, and they did not match any
English expressions. For each one of them we would have had to look through the ERN dictionary to find the
closest match. If there was no very close match, we would have to create a new Entity Reference Number. As
I said, we also found differences in what medical terms actually mean in Swedish in contrast to English.

In conclusion, we found that the Entity Reference Numbers are not language independent. You have to
evaluate each single Entity Reference Number before you assign it to an expression in a non-English language.
That would take more time than to try to copy the instructions from Manual 2—-B for multiple-cause coding
into our software.

We finally decided to stick to the ICD code, and we grouped our medical terms by the ICD code. To take
care of groups of expressions, we developed a kind of coding matrix that consists of an ICD code plus the
standard medical term for that ICD code. For that matrix we would enter all the code modifications necessary,
as specified in Volume 2-B, and the software would automatically copy those modifications to all other terms
with the same ICD code. However, that does not always work because some ICD codes contain a mix of
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conditions, and perhaps the instructions only apply to some of them. In those cases, we would subdivide the
ICD codes into subgroups that could be treated differently. There is also a possibility to enter exceptions into
our dictionary.

Through this strategy of having an efficient language-parsing procedure and grouping on ICD code, we
managed to keep the dictionary reasonably compact. The Swedish dictionary has only 7,000 terms. The small
size allows you to have a fair overview of the contents of the dictionary, but thanks to the parsing module, the
software still codes about 90 percent of the terms we encounter on the death certificates. Had we known about
the Entity Reference Numbers ten years ago when we started developing the Swedish dictionary, we might
have chosen a somewhat different approach. I still think that we would have tried to go by ICD code rather
than by ERNs, but we would have checked our code modifications very carefully against the ERN dictionary.

Thank you very much.
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Automation System on Mortality in Japan

Moriyo Kimura, MD, MPH, Ministry of Health, Labor and Welfare, Japan; Hibiki Ueda, BA; Kazuko
Takemura; Hiromi Takeuchi, MD, PhD; Ryuji Agematsu, MD; Kishio Ono, MD; Haruya Iwamoto, MD;
Tetsuya Tamura, PhD.

Background

Japan introduced the new automation system upon adopting ICD-10 in 1995. The new system called
ACSEL, an acronym for ‘“Automated Coding of Diagnostic Expressions and Selection of Underlying Cause of
Death,” has the basic structure of the MICAR-ACME system with Japanese original rules and modifications.
ACSEL has roughly four steps: (1) data editing/cleaning, (2) Phase I, (3) Phase II, and (4) result output. In this
session, Phase I and Phase II processes are discussed.

Phase 1

This phase is to assign ICD-10 codes to every cause of death (COD). Since we use four different types
of characters (Chinese, Hiragana, Katakana, and Alphabet), enormous combinations of medical terms for one
ICD code exists. Under ICD-9 auto-coding system, we used ‘‘exact matching procedure.” There were 4,310
variations in the ICD-9 dictionary that can be accepted in order that the terms were converted to ICD codes.
Even with tiny differences, the terms were rejected as non-matched. Since there was no recovery system, all
rejected terms had to be coded manually, and the workload of medical coders was substantial. One of the
major goals of ACSEL was to ameliorate the situation. The flow of Phase I and each step are described as
follows:

1) Editing: ACSEL edits terms according to a standardized procedure.

2) Element extraction: As MICAR generates the multiple-cause ICD codes, Phase I is for applying
ICD-10 codes to every reported cause. ACSEL separates causes into “‘elements,”” which are 6-digit
numbers similar to Entity Reference Numbers (ERNs). However, this is not equivalent to ERNs but is the
most primary word that can signify a certain condition independently in ICD-10.

Elements are categorized into nine groups:

Disease condition: elements show condition, e.g., ulcer

Morphology: for neoplasms

Z-elements: elements contain ICD-codes themselves

Modifier C: elements contain expressions ‘‘gic,”” or ‘“‘phic,” e.g., hemorrhagic
Modifier D: elements indicate the stage of disease

Sites: elements indicate parts of the body

Common sites: e.g., stomach “body”

Y-elements: elements between modifiers and sites, e.g., “upper”

Special terms: “due to,” “(*, ©)”

3) Element-code editing/check: Once medical terms are separated into elements,
the broken up elements are combined to indicate CODs. The combined elements
are called “element codes,” as shown in Figure 1.
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Figure 1. Example of element codes

Right acute pneumonia

Elements: Y00004 D00297 A00493
Element code: Y00004 +D00297 +A00493

The process of elements codes modification/editing is as follows:

® Editing using special terms

® Interpretation of EC without condition terms

® COD contains more than two sites (reject more than three)
® Japanese-English

® Special treatment for neoplasms

The repeated element matching is performed until appropriate ICD-10 codes in
the dictionary are assigned.

4) Coding: The ACSEL dictionary consists of element codes and ICD-10 codes. ICD codes are assigned
after the matching process. The basis of this procedure is the ‘“‘exact-matching” system. However, we
often encounter different terminologies that can be summarized as synonyms. An example is “heart
failure.” “Chronic heart failure” and ‘“‘acute heart failure” can be categorized as ‘‘heart failure;” thus,
there are no other optional modifications but heart failure for these medical terms. In the case of
non-matching, repeated matching procedures are performed by the following methods, as illustrated in
Figure 2:

99 ¢

® Remove modifiers except conditions and sites, e.g., “‘right,” “acute.”

o If the site is clear, change the site to the wider/general range, e.g. “foot” to “lower limbs.” If it is not
possible in this way, repeat the matching process with removal of every modifier except
conditions/morphology or by recovering deleted modifiers.

Figure 2. Example of coding in the cause of non-matching
Malignant melanoma (MN) of right palm.

Right palm is non-matched to the dictionary. Change site: Rt palm? hand ? upper limbs and got the
match. There is no difference between Rt palm MM and UL MM in ICD-10, thus assign the ICD code.
The dictionary only carries MM of UL.
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ICD-10 code modifications are made by age, sex, and duration of diseases, as illustrated in Figure 3.

Figure 3. Example of code modifications by duration

Brain hemorrhage: 1619 (less than 1yr)
1681 (more than 1yr)

5) Rejected data: For those cases that can be processed but have coding problems, a “warning” error
appears. When coding cannot proceed, a ‘“‘rejection’” message appears instead. For warned/rejected data:

® Change COD referring death forms, and re-enter Phase |
® Direct ICD-coding and put in Phase II (except neoplasms)
® Direct input UCD

Every step above can be performed at the PC level, which is extremely important because even
non-perfectly-trained personnel can deal with the correction process that previously required special skills.

Phase 11

In Phase II, ACSEL applies the WHO rules for selection of the underlying cause of death (UCD) in
ICD-10 as ACME does. The major difference in this step between ICD-9 and ICD-10 is the selection method.
We used pattern matching in ICD-9 system and found that the number of possible combinations was limited.
The new system, the “‘table method,” accommodated the situation with the wide range of combination patterns
that the new dictionary carried.

The first step is to determine a “tentative’” underlying cause (TUC). Once TUC decided is, modification
rules are applied to select an UCD. Since we have substantial numbers of reported ‘“‘heart failure” because of
culture (death aestheticism) and social indication, our own original rule is routinely applied in this process. We
also carry out neoplasm automation coding in Phase II. The follows are principle concepts of Phase II:

If only one code appears on the form, the code should be selected as TUC.

If multiple codes, choose TUC from COD combinations according to the selection and modification rules.
Phase C: decide TUC by Table C

Phase N: neoplasms only

Phase D: select UCD by Table D

Phase E: change UCD if the chosen one is in Table E (trivial condition). If the trivial condition is the only
listed one, issue warning.

Phase S: apply Japanese rules (Table S)

Phase F: remove reference characters (Table F)

Table C is the causal table, including the General Rule, Rule 1, and Rule 2; it consists of items that can
be rephrased as “B due to A,” with the index code=B and the reference code=A. The principle of Table C is
to choose index code B as TUC. In Figure 4, Example 1, malignant pleuritis is selected as TUC because of the
established cause-effect relationship, but this cannot apply to Example 2 since there is no direct relationship
between myocardial infarction and pneumonia; therefore, pneumonia is selected as TUC.
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Figure 4. Example of selecting TUC.

Example 1
Malignant pleuritis C786
Stomach cancer C169

Example 2
Myocardial infarction 1219
Pneumonia J189

Table D contains rules other than cause-effect relationships: Rules 3, A, C~F. Examples include LMP,
where we select the reference code regardless of where it is, and LDC where we select the combined code if
the index code is under the reference code.

Table E contains Rule B (trivial condition).

Table F addresses removal of reference characters to assign the official ICD-10 code. In this step, the
reference marks, e.g., “*” and “‘additional alphabets,” are removed so that the assigned code is a
reportable ICD code.

Table S contains Japanese rules. Since we have had a substantial number of “heart failure” deaths for
various reasons other than the actual condition, ACSEL carries a special automated process to adjust the
situation.

Issues

The development of the Japanese automation coding system took place in 1989. The new system,
ACSEL, was implemented in 1995 without a delay in ICD-10 adoption and has been used up to now. It is
based on the U.S. MICAR-ACME concepts, but the structure is unique to be compatible with the Japanese
vital statistics system. There are two major improvements in automation coding from ICD-9 and ICD-10: (1)
the assignment of ICD-10 code changed from the “‘exact matching” to the “element combination” method,
and the dictionary differed in accordance with the transition (Phase 1), and 2) the selection of UCD changed
from “‘pattern matching” to the ‘“‘table” method (Phase II).

With these developments, the overall agreement with manual coding improved from 71.4 to 95.4 percent.
However, this figure can be improved by eliminating trivial errors such as misspelling, which usually happens
when nonmedical personnel transfer the information from death certificates or medical charts to death register
forms. To achieve the higher agreement, standardized training for nonmedical personnel as well as medical
doctors needs to be aggressively expanded.

111



APPENDIX I. Phase I
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APPENDIX II. Acute Myocardial Infarction
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APPENDIX III. Brain Haemorrhage (448)
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APPENDIX IV. Pattern matching in ICD-9 automated system
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APPENDIX IV. Pattern matching in the ICD-9 automating system (cont’d)
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The Brazilian Diagnosis Coding System

Cassia Maria Buchalla, Ph.D., WHO Collaborating Center and School of Public Health, University of Sdo
Paulo, Brazil

The Mortality Information System

Brazil does not yet have a complete automating coding system, so this presentation is based on our
current system that is improving. As it is changing, this is a good opportunity to discuss and learn from the
experience of others. The mortality data system in Brazil is called Mortality Information System (SIM). Since
1976, the Brazilian Center has been working together with the Ministry of Health to organize and improve this
system.

In the beginning, each State Health Department was responsible for its own mortality data. All death
certificate information was coded at the State Health Departments and then taken to the Ministry of Health to
be checked, corrected, and published. In the 1970s, we received ACME from the U.S. government, and it was
installed in the State Health Department of the states of Sao Paulo and Rio Grande do Sul. This resulted in
better data, as ACME automatically chooses the underlying cause of death. During the last decade, the
Brazilian Health System has been changing; instead of centralizing all the health activities to the Ministry of
Health, it has been decentralized. This means that all the health services, including data processing, began to
be a municipality responsibility.

To avoid errors in the selection and coding of the underlying causes of death, the Brazilian Center
planned to develop software for selecting the cause of death. This software is called “selection of cause of
death” (SCB) and is based on the ACME Decision Tables.

The SCB software

The first version of the SCB was created in 1993 for DOS using Turbo Prolog software. When the Tenth
Revision of the ICD was adopted, a conversion table was created and new codes were included. Discrepancies
were manually solved by the system analyst.

The SCB became a part of the Mortality System, which means that it was included in the software used
by all Health Departments to provide the mortality database. Recently, the SCB was changed to an MS
Windows platform. It is now developed in Delphi, which allows a DLL (dynamic link library) and an IIS
(Internet Information Service) for a Web platform. It can be used online or offline. The last option could also
be in a LAN.

It is a very friendly software program that dialogues with the coder during the process of inputting the
data. After all the demographic information is typed into a screen that is a copy of the death certificates, the
SCB selects the underlying cause of death from the medical codes.

The underlying cause of death is automatically selected but not automatically coded. After selecting the
underlying cause, the SCB shows a box with the selection rules that are used to get the underlying cause and
the sequences allowed by the ICD rules. Figure 1 shows the medical part of the death certificate.
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Figure 1. On-Line Brazilian Medical Part of the Death Certificate
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Coders enter the information such as sex, age, and all ICD-10 codes in the same way as the physicians
complete the medical part of the death certificate. The bottom “executar” is pressed and the underlying cause
is selected; the explanations appear on the bottom of the screen. When the “OK’ button is pressed, the
cause-of-death part is completed and sent, if online.
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We have the option to use the software offline, which means that the Municipality Health Office will
prepare a database to send to the Ministry of Health to consolidate all the country’s mortality data. In this
case, the software has small differences and the screen is shown in Figure 2:

All the inconsistencies and controversies are discussed by a group of experts on mortality. The Brazilian
Center plays an important role in coordinating meetings and workshops to improve coding and to support the
mortality coders’ network.

How the software works

This SCB software works with 12 Decision Tables. One of them is the ‘““master” that holds all ICD
codes. The others are tables that explain modifications needed to decide the real cause of death. One table has
all modifications; another has all the trivial codes; another lists all the ill-defined conditions, and so on. There
is also a group of exclusion tables. All tables are listed in Figures 3 and 4 below:
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Tables (sce win, SCB Gerencial, SCB Web)
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The software can be easily modified using an internal component called “SCB Gerencial.”” Thus, it is
possible to introduce a new sequence, a new selection rule, or a new code. While SCB Gerencial is very
friendly, only a few people have access to it. The screen is shown in Figure 5:

Figure 5. SCB Gerencial
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The SCB software works through making a sequence of matrices. When the user types a sequence of
codes, as reported on the death certificate, the software makes an “‘original”” matrix. Then the software mimics
our judgment ands start to check if these causes are related to each other or not. The process continues,
applying all the selection rules for the underlying cause of death.
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Figure 6 shows how the software determines underlying cause of death. Each box is a coding rule,
namely, the general principle, the rules (1, 2, 3, A, B, C, etc.,); the letters are S = yes; N = no; and C.B. =
underlying cause of death.

Figure 6. SCB Software Logi
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Of course, this is just a summary of a more detailed process. The software also considers the number of
lines that were completed, how many codes are in each line, and where the underlying cause of death was
reported. This software represents a very important step to better quality of the mortality data. To have this
working online is our goal for the next semester. Another important goal regarding the SCB is to build a
dictionary that can be used for multiple-cause-of-death analyses.
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Discussion on Presentations of Session 4

S. WALKER: Sue Walker from Australia. It seems to me that my current SuperMICAR should be able to
have a broader application than just coding for mortality. Does anybody have any experience in using the same
sort of logic for coding morbidity, particularly for electronic records?

D. GLENN: I have not done it but know of some interest in this. I think that anybody who codes should be
able to use the same type structure to code other things. We also have a dictionary. . ..

M. KIMURA: I think in our country, we do not have the same dictionary, but we have a dictionary for
morbidity. I do not know if exactly the same process can apply.

L.A. JOHANSSON: I could see a few difficulties with using the MICAR system for morbidity since it
requires statements of ““‘due to” relationships that you generally do not have in hospital records. Otherwise,
there should not be any problems.
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Session 5: Electronic Files

Dr. Michael Schopen (moderator), German Institute of Medical Documentation and Information (DIMIDI),
Germany

I shall give a brief introduction to the program of this session because you may be quite uncertain
whether you are in a session on mortality or in a session on morbidity. I think morbidity can learn from
mortality, and mortality can learn from morbidity. Due to the new updating mechanism for ICD-10, mortality
is facing problems that morbidity has been facing for many years. Morbidity classifications are much more
dynamic than mortality classifications; morbidity people want to cover current medical knowledge. On the
other hand, mortality people want to keep their statistical data consistent over a long time and are quite
resistant to changes in the classifications.

The question today in this session is what can you learn from the morbidity people? How do they
maintain their classifications? How do they keep track of the versions? In their presentations, both Sue Walker
of Australia and David Berglund of the U.S. take the database approach. I presented the mark-up language
approach during the last ICE in 1999; today, Karen Horne of Canada is presenting a hybrid approach: taking a
mark-up language, XML, and storing it in a relational database.

In addition, I will give a presentation about the dictionary index problem and, finally, Christiane
Rosenow from the German Federal Statistical Office is going to show how mortality data can be presented on
the Internet.

I shall start the session by giving a brief overview of the Electronic Tools Committee of the WHO
Collaborating Centers for the Family of International Health Classifications.
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The Electronic Tools Committee of the WHO Collaborating
Centers for the International Family of Classifications

Dr. Michael Schopen, German Institute for Medical Documentation and Information (DIMIDI), Germany

The Electronic Tools Committee was founded in 1999 at the Cardiff Annual Meeting of the WHO
Collaborating Centers. Its scope is to advise WHO and the Collaborating Centers on policies towards
electronic tools related to their classifications. It is quite easy to become a member of the Electronic Tools
Committee, as it is open to any individual from collaborating organizations who wish to participate in the
work, and we should stress the word ‘“‘actively.” There is a lot to be done and we need people who do the
work. To become a member, simply submit your name to me, the chair, and supply WHO with a copy of the
submission.

What do we do? First, we agreed on the scope and the definition of ‘“‘electronic tools,” and we agreed
that we should cover both morbidity and mortality tools, as well as tools with a more general approach. Since
all WHO Collaborating Centers will become collaborating centers for both the ICD and the ICF (The
International Classification of Functioning, Disability and Health), the Electronic Tools Committee will cover
ICF-related tools in the future. We work closely with other groups and other people working in related areas,
and one of these areas is the ICE, which is why I am here. We have to establish criteria for the evaluation and
accreditation of electronic tools and, in some circumstances, even evaluate tools on behalf of the WHO. One
of our tasks was to survey existing tools and to identify gaps and pressing needs for the future.

What have we achieved so far? We have established a communication platform, which is presently e-mail
communication. We are about to set up a Web-based discussion forum, but it will take some time to work
without technical problems. We have also established personal links to people working in related areas, and we
have to advise WHO on a dissemination policy for ICD-10. As many of you know, ICD-10 is not available
on electronic media from WHO at the moment, and we have advised how to overcome the situation. In
addition, we have surveyed the Collaborating Centers and related institutions on ICD-related electronic tools.
We have the results of this survey available; we also have information about our ICD-related electronic tools
such as relevant contact persons, tool features, availability and licensing information, and so on.

Work in progress includes an electronic version of ICD-10, which should be available in early May or
mid-May. It will be based on the extended mark-up language. It will contain a browser, which makes use of
the portable-document format, so you can use it with the Acrobat Reader. It will be available as a read-only
version on the Internet without any charges. For software companies, a bundle of files in different formats will
also be available on a CD-ROM, which will require a license from WHO for commercial use.

Another project for which the Australian Collaborating Center has taken leadership is the ICD-10-XM.
As many of you know, we have an AM, an Australian Modification. We have a CM, a Clinical Modification in
the U.S. Canada has a CA, a Canadian Adaptation. We have a GM in Germany. Now, why should we not have
an XM, an Extended Modification? We will start with a morbidity meta-database, which contains all existing
clinical modifications. With this meta-database it should be possible to realize where existing clinical
modifications could be harmonized. This meta-database could also be a place where countries that need a
known clinical modification can go to pick up certain diagnoses and see how to subdivide them on the fifth-
or sixth-character level. We hope that this meta-database, after harmonization, may lead to an international
clinical modification. While I am a bit skeptical about that, because clinical modifications are always somehow
tied to the reimbursement systems of the countries, I still think it is a perspective to follow.
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ICD-10-AM in a Database

Sue Walker, National Center for Classification in Health, Brisbane, Australia

The NCCH database that I am going to describe was developed in the Sydney office; we do not actually
use it in Brisbane. This presentation will describe the development of our database, which we have now had in
operation for several years now. This is the database used to develop and maintain the Australian classification,
the ICD—-10-AM. The paper will describe the background to the development project, the aims of the
development, the business rules that we developed to guide the use of the classification and the database, the
development phases, and then some lessons we learned that may be applicable if we decide to develop an
ICD-10 database.

The ICD-10-AM is currently published as a five-volume book set. The five volumes consist of Volumes
1 and 2, which are the Index and the Tabular List of Diseases based on the WHO’s ICD-10. Volumes 3 and 4
are our Procedure Classification Index and Tabular List, based on the Australian fee schedule used by
physicians. Volume 5 is what we call the ‘““Australian Coding Standards,”” which are basically coding
guidelines to assist coders to make standardized coding decisions.

We implemented the third edition of the ICD-10-AM on the first of July last year, and we plan to
implement the fourth edition on the first of July next year. We are currently in the final stages of development
of the fourth edition.

We decided to develop a database version because we thought that there were limitations in having only
a hard copy of the ICD-10 available. We called for expressions of interest, reviewed bids, and awarded the
work to a software company known as Central Software, a Sydney-based software development company. The
contract was awarded in late October 1998. The aims of the software-development project were as follows:
first, to streamline in-house maintenance of the classification, which is a core function for the National Center
for Classification in Health. We initially produced the classification in January 1998. To update, we used the
Microsoft Word ““find” or “‘search and replace” functions. We then imported the files into Word Perfect to
spell check them because, at that time, the English and Australian medical spell check was available only in
Word Perfect. We then exported to Quark Express to produce the publication. Because of the number of steps
in the process, we felt the need to streamline those processes.

The second aim was to provide us with a tool for further development of the classification. For example,
we are right in the middle of developing an Australian clinical vocabulary, which is based on our Index. We
thought that the database would provide us with useful assistance in that development.

We also wanted to be able to create links within ICD-10—AM, such as links to instruction manuals and
coding standards, and link things that are in the Index with their entry in the Tabular List. We wanted to be
able to develop data export formats to be used both by the NCCH and software developers, and we wanted to
be able to produce subsets of the classification and products to assist coders, such as browsers.

Finally, we wanted to provide an interface for desktop publishing. Prior to commencement of the
development of the database, the NCCH staff developed business rules, and examples of some of these are the
use of abbreviations. For example, NEC, we specified stands for “‘not elsewhere classified.” While that is
quite obvious to us, it is quite incomprehensible to the rest of the world, so we specified that NEC can only
appear as an abbreviation in the Index. Secondly, we specified what annotations are being used, for example,
“em dash,” daggers, and asterisks. “Em dash” are those hyphens that you see in the Index indicating the
different levels of modification; dagger and asterisk are etiology and manifestation codes. The rules for
prepositions, “as,” “by,” “for,” “with” and “without,” take precedence in the Index, and, therefore, we
needed to specify that they are an exception to the alphabetic rule that you normally see in the Index. We
specified that nonessential modifiers must always be in alphabetical order. Inclusion terms are located in the
Tabular List directly under the code and the code description and before any other notes; for example,
inclusions and exclusions. We indicated that instructional notes such as “includes,” “
“see also” are always found after the inclusion terms and before the exclusion notes.

We also developed rules for tables. As you know, there are four tables in ICD-10; therefore, there are
four tables in ICD-10-AM, and we provided rules for developing the latter. To give you an example of how
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these rules affect the Classification, the nonessential modifiers are in alphabetical order. For example, under
“deaf mutism” we have ‘“‘acquired” and ‘“‘congenital’ in alphabetical order, followed at the end of the code
description by NEC. So that comes after the nonessential modifiers and before the code. Daggers and asterisks
are sequenced with the etiology first, the manifestation second, and, in this example, the preposition “with”
comes before all the alphabetic listings. The four tables are dynamically loaded. These are the tables for
abortion, neoplasms, land-transport accidents, and drugs and chemicals. We can actually add new tables as the
need arises. We can actually click on the code reference and view all the Tabular List entries for that particular
code.

Following the development of the business rules, we commenced programming in late October 1998 and
completed it about 10 months later. The project consisted of five phases, which were as follows: 1) the
definition of the database specification and design, 2) conversion of our existing word files, 3) implementation
of our initial required functionality, which included edit, search and report, 4) implementation of export scripts
and our interface, and 5) delivery of the product to NCCH and acceptance testing.

During the first phase, we made the decision to use Microsoft Access as database product because we all
used the Microsoft Office Suite, so Microsoft Access was readily available to us. Access can be easily
converted to SQL in the future, if the need arises, and we anticipated that most potential customers would be
familiar with Microsoft Access. We did have a few concerns including whether the database would be robust
enough to handle the size of the database, whether the multi-user access would work properly, and whether it
would be fast enough. In fact, we found that these are not major issues in practice. We decided on a tree
structure to explain how both the Index and the Tabular List look because of the hierarchical nature of the
Classification. This design also allows us to specify relationships between the components of the
Classification.

In Figure 1, you can see the levels of specificity from the Volume of the Classification to the chapter
level to the code level.

Figure 1. Index design of ICD-10-AM
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In Figure 2, we show the Tabular tree structure that we developed from the Volume through to the
chapter to the section, the category, the block, and finally the code. We found some inconsistencies in the
chapter structures between each chapter. Figure 2, which is the design for the neoplasms chapter, has one more
level in the tree than some of the other chapters.

Figure 2. Tree Structure of ICD-10-AM
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Our next phase, which was to convert our existing Word files, was actually the most time-consuming part
of the whole project. To facilitate this, our NCCH staff actually undertook the task of applying styles to each
component and then amending the files to allow the developers to distinguish between those different
components in the Classification. For example, we had a different style for chapter headings, for block
headings, for categories, for codes, for includes and excludes, notes, etc.

The third phase was the implementation of the edit, search, and report functions. For example, at the
main tree view, clicking on “Detail”” allows us to add edits, additions and deletions at the next level of the
classification. Figure 3 shows the sort of screen you get, in which you can click on the detail. You get an
Index-editing window, which permits editing of the attributes of each particular entry. In this case, our lead
term of ‘“Abasia’ has two non-essential modifiers, ‘“‘-astasia’ and “‘hysterical,” and the code of F44.4.

To assign the attributes, we have a drop-down list that includes things like “code,” “‘code also,” “‘code
as,” ““code by,” ‘“‘code to,” “dagger,” ““diamond,” “hash,” “morphology”—all the usual conventions in the

ICD. Each attribute is assigned a sequence number to ensure that it appears in the correct position within the
tree.
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In the same editing window, we can also do some smart things like asking to see all occurrences of a
particular attribute in a particular volume. For example, we have a little button that says, “Index Reference,”
which allows us to look for all occasions in the Index where the code is specified as F44.4. We can also use
that not only for code references, but for references for any other attribute, for example, all the index entries
that include the word ‘“‘hysterical” as part of the code title. We can also do this with the Tabular list, with the
Coding Standards, and with the Procedure Volumes.

The fourth phase was development of export scripts and the interface with our desktop-publishing
software, which allows us to export directly into Microsoft Word. We can export the whole Classification or
subsets. The subsets can be based on code number or by word ranges within the Index. For example, starting
at the word “‘coma,” we can export everything to the end of “comminuted fracture.” We use style sheets to
ensure that when the data gets into Microsoft Word, it looks like ICD-10. We then flow into Quad Express for
Desktop Publishing. Unfortunately, human intervention still has to occur at this point because we need to
proofread to make sure there are no spelling mistakes in the Classification. This is a huge job.

This whole project was completed in August 1999, and we have been using the Classifications since then
in the database format. We have also developed several other products to support our coders, including a
browser of ICD-10—-AM on CD-ROM. Also, we have an e-book that allows coders to make their own notes
against each code. We have also developed subsets of the Classification for use in special areas, such as early
parenting centers and mental health centers.

What is our future direction? We believe that we have gained a lot of knowledge from this project that
will assist WHO in its vision to have a standardized electronic format for ICD-10. We are developing an
Australian clinical vocabulary or terminology based on the Index, but adding terms that are used by Australian
clinicians to describe the diagnoses and procedures that they see. Finally, Australia is right in the middle of
developing processes for electronic health records, for which our database will serve as just a small part of the
whole jigsaw puzzle.

Thank you.
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The Development of a Database Version of ICD-10-CM

Dr. David Berglund, National Center for Health Statistics, Centers for Disease Control and Prevention, U.S.
Department of Health and Human Services

In this overview, I am going to talk about our goal concerning development of a database version of
ICD-10—-CM. We want to have a machine-readable format that will provide benefits to our users, such as data
exchange. We want to support open formats with this. I am also going to review our ICD-10-CM
development and then provide more details about our database development for ICD-10—CM and related
issues.

First, some of our considerations: why a database? Users requested a machine-readable format because
they wanted to be able to load it into their own database systems. Among the options we considered for
maintenance were the Folio-InfoBase Format, Standard Generalized Markup Language (SGML), or a
Relational Database Management System.

We are using right now the Folio-InfoBase Format for maintaining ICD-9-CM; it has a number of
benefits, including handling long text fields, quick searches, efficient hyperlinks between files, and familiarity
to our users (it has been in use for maintaining ICD-9-CM since 1994). However, there are also some
drawbacks, including a proprietary format; it requires Windows for the viewer, and there are royalties per copy
on that. In addition, yearly updates are somewhat tedious, and tracking takes a double effort. Another big
drawback is that it really cannot be easily exported to a format that can then be imported into a database.

We considered SGML, with which an excellent form of ICD-10 was created by Michael [Schopen of
Germany] and others. However, we would have needed some structural additions to handle ICD-10-CM. Also,
sophisticated SGML editors have been expensive. Various options include Word Perfect, which has some
SGML capabilities that are rather rudimentary and did not support some of the things that would have been
needed; a high end for this was not really in our budget for experimentation. Also, our users want a format
they can load into database systems. While tagged formats like SGML can be used with transforms, it
appeared to be easiest just to directly use a database system for maintenance.

Consequently, we are going to maintain ICD-10—-CM in a relational database management system,
specifically Microsoft SQL Server, and our development is now using Visual Basic.NET. We used earlier
versions of Visual Basic, to which I will return.

What are the benefits of maintaining ICD—10-CM in a database, and what are our needs from it? The
goals are to allow output to multiple distribution formats, to support yearly updates more easily than the Folio
version that we are now using for ICD-9-CM, to have something users can easily load into their own database
systems, to support creation of mappings from other terminologies, and to enable development of systems for
data exchange that will benefit people who are transitioning from ICD-9-CM to ICD-10-CM.

Why was a Clinical Modification needed, and what was its purpose? Basically, we needed to expand
distinctions for ambulatory and managed care encounters. We also wanted to expand and include new concepts
for emerging diseases and more recent medical knowledge, and we wanted to incorporate changes that we had
made to ICD-9-CM, since ICD-10’s implementation. Development of ICD-10-CM followed three phases: 1)
a prototype was developed with a technical advisory panel; 2) enhancements were made by NCHS using our
coordination and maintenance minutes for ICD-9—CM, with input from providers and other users; and 3)
further enhancements were made based on public comments. We did consult with a number of physician
groups, professional organizations, and other users of ICD-9-CM.

In the ICD-10-CM development, major modifications were made, including addition of a sixth character,
and, in certain places, seventh-character extensions. Added details include laterality, trimesters for obstetrics,
new expanded codes, for example, in the injury section, and revised codes in the diabetes section. We have
also combined certain codes, including the dagger and the asterisks codes as in ICD-9—CM, combined certain
diagnosis and symptom codes, and deactivated procedure codes that were in the Classification in anticipation
that these would be captured using a Procedure Classification.

What are some of the advantages that we will have when we move to ICD-10—CM? This will let us
update the clinical language used; will let us capture data on factors other than disease affecting health; give
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us comparability with the state and the national mortality data; improve data for epidemiology and
decision-support reasons for things like patient safety, outcomes research, ambulatory and managed care
encounters, surveillance and prevention activities, and refining applications like grouping and reimbursement
methodologies; and will let us harmonize with other classifications, such as DSM—IV-TR and ICD-0O-2 and
nursing classifications, among others.

As to the recent status of ICD-10-CM, we have completed our incorporation of public comments;
finalized the Tabular List revisions and revisions to the Index and crosswalks; and revised the Guidelines. We
did get to an Alpha version of the database. We also need to develop training materials, and we will have a
pre-release test and a Comparability Study. Following that test, we may have additional changes to some of the
other components that otherwise might be essentially completed.

I will talk now about some of our requirements for database development for ICD-10-CM: we wanted
support for data conversion; searching and browsing capabilities; editing; maintenance; and the ability to
output to other formats.

The data files have been created in a word-processor format. They have now been moved into a Folio
Info-Base Format that can output to a word-processor format. Data conversion then will need to go from a
word-processor format into the database, initially to load the database, and during that conversion process to
have data integrity checks to ensure that there are no errors or problems.

There are other requirements: with respect to searching and browsing, we need to support sophisticated
queries. We need to be able to browse using hyperlinks similar to what Web pages use; Folio, of course, has
supported this for ICD-9—CM. We also want to easily be able to switch between different files, such as the
Index and the Tabular List within one application.

For editing and maintenance of ICD-10-CM using the database, there are a number of things we want,
including easily restricting editing to certain individuals. We also want to be able to track and report changes
made during the maintenance process, and finally, we want to be able to allow external systems to be easily
updated.

In terms of output to other formats from an ICD-10-CM database, we plan for multiple formats,
including plain text, which can be loaded into other database systems. We want to have mark-up language,
such as HTML, XML and SGML for both support on the Web and also potentially for publishing purposes.
We want to support PDF (portable document format) that is also widely used on the Web. We also want to be
able to supply word-processing formats, and we do want to be able to supply a Folio Info-Base product for
interested users.

The database environment for ICD-10-CM will be Microsoft SQL Server. As indicated earlier, we did
initial work using Word for editing via a Visual Basic program, a sophisticated approach, but it was prone to
problems. We subsequently changed our approach to Visual Basic.NET for development and doing essentially
a stand-alone application. We will initially have a less complex implementation of it but plan for future
enhancement. In some respects, “‘the perfect could be the enemy of the good.” We do not want to try to hold
off on having something that is useable until it is perfect. We need more immediate functionality and
something that will work, even if it is initially a little bit more basic. We did end up setting aside some of our
earlier work as we moved to an updated system. We are still working on development of the system.

Briefly, some of the implementation issues that will be faced are as follows: training will be required for
users at various levels. Coders should not need extensive retraining, since the structure, conventions, and
coding rules are basically the same as for ICD-9—CM, although there is expected to be some short-term loss
of productivity. It will require changes to data systems. It will also enable improvements in data retrieval and
analysis, and it will support creation of mappings from other terminologies or vocabularies. It will also help
enable development of systems for data exchange for more easily supporting electronic data exchange.

Further work will be required to get us to the point where we are ready for the move to ICD-10-CM.
Based on some of the political process that will need to take place for this, we anticipate that the earliest
ICD-10-CM could actually be implemented will probably be 2006.

There is certainly going to be a lot of interest in electronic tools to support the move from ICD-9-CM to
ICD-10-CM, including interest in automated morbidity coding. While a lot of people have an interest in this,

134



it is not as far along as automated mortality coding from which we in morbidity have something to learn. I
will close by noting our Web site for the NCHS Classification, which has information on ICD-9-CM and
ICD-10-CM, as well as a draft of ICD-10—CM in PDF format.

Thank you.
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ICD-10-CA the XML Way: The Canadian Approach to
ICD Electronic Publishing

Karen Horne, Canadian Institute for Health Information, Canada

We Canadians have taken a hybrid approach. We have used XML in order to make the transition from
the relational database to electronic publication as smooth as possible. This has been a team approach,
including partnerships among the Classifications Department, the IT Department, and some consulting
companies.

We recognized that we did not have a lot of expertise in electronic publishing. We are a company that
collects and analyzes data, but we had never published a classification system before 2001. Consequently, we
brought in a company called Newbook Publications, whose expertise was in publishing. They also used
open-source solutions to meet complex information needs, which was certainly what we had in the ICD.

The internal staff members at CHI have been working with the consultants for 4 years to build the
system that we have today. The consultant also played a key role in our recent data architectural review. I am
going to spend more time describing the revisions rather than how we loaded the original database back in
1999.

Our Newbook consultants recommended that we add XML to our database as well as make other major
enhancements to the database model itself. Another company, with which we formed a partnership, is called
Alpnet (in Montreal). Alpnet, which specializes in translation, helped us create our first publication in French
as of April 1, 2003; this has been distributed to our clients in New Brunswick for use in this coming fiscal
year.

I will present a little bit of history of Version 1, the relational database model whose development started
in 1999. Code descriptions, validations, and conversions were loaded from the Microsoft Access database that
we had developed; a considerable amount of processing was required to convert. We took the WHO Word
Perfect files and converted them to ASCII text, which was used to load the inclusions, exclusions, notes and
the Index into our sequel-server version of the database. In April 2001, we published our first version of the
ICD-10-CA on a Folio CD-ROM, as well as five printed volumes that were sent to the implementing
provinces.

In Canada, we have had a staggered implementation. In the first year, 2001, we implemented in only six
of the provinces; as of April 2003, only two provinces, Manitoba and Quebec, are not collecting data in
ICD-10-CA. From a production point of view, we are maintaining three separate production systems in
Canada because we collect ICD-9 data, ICD-9-CM data and ICD-10-CA data.

Let us review the goals of our redevelopment project. The re-engineering project was driven primarily by
problems encountered in creating the 2001 version. The original database was built with an emphasis on
supporting our production systems because prior to 2001, we had never actually published a Classification.
Therefore, the goal of our data architectural review was to include all information required for the electronic
publication in the database itself. In keeping with the new IT corporate strategy, it was decided to take the
opportunity to port the sequel server VB 6 application that we had for Version 1 to our new tool set, which
was an Oracle Unix platform with a browser-based Java application. The decision to include raw XML in the
Oracle database allowed us to retain much of the formatting that would have been lost if the data were stored
in simple text fields as in Version 1. We also added missing elements from the original model, and in revising
the whole model, simplified it. We cut the number of tables by about half in the new version.

For modeling the Tabular List, all levels of categories were combined into one table, whereas in Version
1, we separated codes into a separate table from all of the levels above code, chapter, block and
three-character categories. In doing so, we ended up with duplicate records because a code could also be a
three-character category, which caused problems when we were trying to output our final products. So, we
joined them all into one table with a hierarchical system that is a tree kind of functionality of parent-child;
each record has a parent ID record within the table. We also have different levels, chapter and block. We have
Block 1, Block 2, Block 3, and then levels of category from one down to the level of six-digit codes.
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We added a code flag; the codes that are abstracted into our databases are flagged by the code flag equals
“yes.” French descriptions were removed from the category table to a separate table, so that we could do an
audit trail. If an English description was updated, we could say that the French description either was or was
not updated. We tried to run audit-trail reporting at that level.

Coding inclusions, exclusions, additional code, and notes were stored as formatted data in one table using
XML fragments in a data-type of CLOB. Complete XML documents, such as would appear at the beginning or
in the appendices of the ICD were stored as files, another feature of the new database. These documents could
only be edited by downloading them to the client PC.

Figure 1 shows the schema that we are using. We tried to make our database very generic, so we could
load any kind of classification into it. In the Category table, we have ICD-9 codes, ICD-9-CM codes, ICD-10
codes, and ICD-10-CA in various versions. This allowed us to do validation when we were doing our
cross-walking conversion tables. The Category table in the center of Figure 1 is the key table; it stores all the
codes in a hierarchy. The “includes™ and “‘excludes’ are stored in category detail. The text table actually
includes all of those XML files.

We also have a graphic table to store graphic images. For example, in our Canadian Classification of
Interventions Product (CCI), we have a number of diagrams of anatomy sites that are in the final Folio

product.

Figure 1. General Schema
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Figure 2 shows our index model, where we have the Book Index table, which includes the version, the
language, and the index type. The Index Term table, which, once again, is a parent-child relationship, includes
all the terms. The terms are by level numbers one to seven; a lead term would have no parent, and every term
under that would have a parent term.

Figure 2. Index Model

We have a reference term—Index Term ID— which is to build our reference links to the CNC and to
other terms within the Index Term table. We also have a “‘see also” flag that is either “yes” or “no” for
“see” or ‘“‘see also.” The hyperlink in the Folio product is rarely ever the actual index term that is in the
Index; we have a separate description for that.

The Index Category Reference table includes the category ID of the code or multiple codes that will print
in the Index, which facilitates validation to ensure that all of the links in the Index are actual valid active
codes in the Category table. One of the improvements was the addition of an Index Note table, which had
been overlooked in the first version of the database. We also stored XML notes and fragments in that table.

One of the revisions to the index model was the addition of a language code. In the original model, we
had, for each row, an English and a French description; we found that this did not work well because they
were not always the same or even on the same level. Instead, we created totally separate English and French
indices, with links between the two. That resulted in having to do the maintenance of all of the links in both
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English and French because the indices are now separate. Also, we added a dagger flag to the Index table
because we found when we were publishing the Index that sometimes a code appeared as a dagger code in the
Index, but not in the Tabular List; consequently, the dagger/asterisks flag in the Category table was no longer
valid. We also pulled out the ‘““see also” term description and the Index notes were added.

Let us discuss the French translation process. XML has been used extensively in the French translation
process. The English 2001 XML documents were translated by Alpnet and used to load all XML fields in the
new database. The category, conversion, and validation tables were loaded from the older version of the SQL
server database. A similar process was used for 2003. We flagged everything that was either new or revised.
We exported to XML and sent that off to Alpnet, which translated and returned it; we uploaded the database
from it. Only the English changes were really done in the database itself. Because of the way we did the literal
translation of the XML, when 2001 was loaded, it was very easy to link every English and French term, but
maintaining those links for the 2003 version was almost impossible. To build this process, the entire Java
application was slowed because we have drop-down lists of all the terms at a given level. The process also
assumed that the English term and the French term would be at the same level, but for some terms that was
not true. This will require work for the next version, in which we have to redevelop the Java application. As
of the end of 2003, there are certain terms that are not linked.

I shall present some of the many problems encountered. In one of our loads from XML to the database,
some of the French data got converted to UNICODE, and when we imported it into the Folio product, it was
coming out as garbage. Consequently, we had to write scripts to go through our XML and correct that
problem.

Some of the special characters such as “oe’ and ‘““ae” combinations of letters were not exported to Folio
correctly and came out as garbage characters. Therefore, we changed them to the actual “o0” and “‘e”
characters, so that they would sort properly in the Index.

Sorting the French special characters, particularly if they were at the beginning of the word, was a real
challenge from the automated point of view. Sorting of even the dagger code before the asterisks was difficult
in Version 1 of the database because there was no way to tell that it was a dagger or an asterisks code. Adding
the dagger flag to the Index made that a simpler process.

In Version 1, index terms starting with a numeric character did not come out anywhere. We repaired that
problem so that they come out at the beginning of the letter “a.” For many of them, we solved the problem by
taking away the numerics and spelling it out into words.

The process used for translation resulted in duplicate French lead terms, which is relevant to the
admonishment in other papers about not doing a literal translation of the Index. Sometimes two or three
different terms resulted in duplicates in the French, and in some cases, they even had different lower-level
terms. Particularly in the CCI, in one case, four different lead terms were translated four different times;
because they all had different subterms, we had to disable three of them and combine them into one.

I will discuss version control. Each year, after we finish the current version, we copy all the data and
tables to a new version before we start maintenance. Users are not allowed to delete codes; all they can do is
change the status from A to D for “disabled.” In that way, we maintain all codes in the database from the
beginning of 2001 for all time. Since we have collected data for those codes, we can build evolution tables
that will help us do trending over the years.

The new model includes the addition of a number of fields used for tracking changes to the database that
were not there in Version 1. These include the day, the user, the version for creation of codes, disabling codes,
and the last modified version. As a result, anything that was changed for this version can now be tracked.
There are still some problems with that.

Despite the additions for tracking, we ended up with some problems. For example, a code was created
and disabled in the same version, which means it was entered by error. That code erroneously showed up in
errata addenda reports as being newly disabled and had to be manually deleted because the application would
not delete it.
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We trimmed back some codes, which resulted in problems. Some codes that we enhanced to a
five-character level in Version 2001 were trimmed back to a four-character level; however, the codes were
already in the database. They were not flagged as new because they had existed at a different level, but for
users, they would be new codes.

Any field that changed in the category resulted in the record being flagged as modified, but it was
impossible to identify which field was modified. For instance, we have three different versions of the titles: a
short, a long, and a user version for the Folio product. For translation purposes, we would have to export all
three because we did not have checks for each separate field. I am not sure whether we will actually move to
that in the future.

When it comes to version control, our greatest challenge is with the final corrections made to the Folio
product after the last database cut was taken. Some changes were made in the Folio Info-Base, but not in our
database, resulting in out-of-synch version control. We are going to have to be very careful to make sure that
our database matches before we copy it for the next version.

Another big challenge in publishing ICD is the way in which repeated information is displayed as
bulleted lists or with a brace. For example, in the 2001 model, we stored each ““include” and each “exclude”
in a separate row in a table; when we exported the data, we used PERL scripts to try to recreate the ICD
formatting. However, we found that no matter how many times we revised the scripts, we never came up with
exactly the same look as in the ICD-10. That was one of the major reasons to move to XML; by storing the
XML in the database, we could retain all of that formatting. Thus for the J10.8 code, for example, XML
allows the brace to span more than one row to give the effect of the brace. Then we use the qualifier
“include” and a “U” list to show the bulleted list underneath.

The biggest drawback to storing the formatted data in this way was the ability to identify which
particular “include” or “‘exclude” had been added or modified. All we could tell from the database level was
that formatted text had been changed, but we could not tell what was added or deleted. Thus, it got flagged as
modified for that version.

From the translation process, we exported the whole entire text to be retranslated.

On the application development side, a browser-based Java application was developed for editing the
Oracle database. The application allows for two methods of editing XML fields. Complete XML files stored in
the text table must be downloaded to an XML editor on the user’s desktop. A customized application was
developed in XML 3 to allow users to review their changes. An interface was developed using HTTP protocol
to post the data to our Web server where the Java application validates any code links to ensure that they are
valid before saving the XML files back to the database. The Java application also allows many of the XML
fragments to be edited in a text box. So where it is just a fragment of text such as ““includes™ or ‘“‘excludes,”
they are actually editing the tags in the text box itself. The XML is parsed before it is updated to the database.
XMETAL uses DTD to validate, and the Java application just ensures that the XML is well formed.

We also built a preview functionality that transforms the XML into HTML,; so if the users are making
changes in the text box, they can actually see the results of what they have done.
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Figure 3 shows the location for editing the XML in the text box. In the main category you would first
choose the version; then you would choose a chapter; from the chapter, you would build the tree in Java down
the side of the application; and you would go down the tree to pick whichever code you wanted to modify and
highlight it. All of the fields associated with that code would be filled in.

Figure 3. Editing XML Screen
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The index application is similar, as shown in Figure 4. You must first choose English or French, then the
index because in ICD-10, we have built four different indexes. After choosing which you want to modify, you
can search for a word or a string of words in the lead term using a search engine that we provide. Given a
lead term selected for maintenance, it brings up a list. For example, in Figure 4, “hernia” brings up a list of
all the lead terms that have the word ‘“hernia.” The user then chooses the appropriate term, and the program
populates the tree down the side.

Figure 4. Editing Index Term

Figure 5 shows the flow chart of our publication process: we have a coding-query database to which our
coders send in any enhancements, errata, or problems they have with coding. Much of our input into the
enhancement process comes through that venue. All the WHO official updates go into the enhancement
process, which is reviewed and prioritized. Then we create a document that goes to the Canadian Advisory
Committee, which either accepts or rejects. Any changes to ICD-10-CA also go through WHO for approval,
then we come to a final disposition. At that point, we make changes in the database in English. We export the
enhancements out to XML. We send them out to be translated; the updated French comes back after about
three months. Then we reupload into the database to make the changes.
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Figure 5. Flow Chart of Publication Process
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In our output process, we export the data and create an XML document that serves as a medium between
our database and the actual output formatting. We create a Folio product as well as a PDF version in
FrameMaker. It is an iterative process. When we get a Folio Info-Base back, we do quality assurance at the
Classifications Department. When they find corrections, they recorrect the database. We export another version
and send it off to Newbrook for creating the XML documents and the Folio, as well as the frame.
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Discussion

M. SCHOPEN: Karen, one question. If you put the XML out of the database, can you know that you will
get the database back?

K. HORNE: From the XML document, could we reload all the database? Yes, because although we did not
really load the category table, it could be loaded from there as well.

M. SCHOPEN:  Thank you. And, David, no curly braces?

D. BERGLUND: No, we do not have the curly braces, so those could not be readily regenerated, and that
could be potentially an issue for publishing.

M. SCHOPEN:  Anybody else?

PARTICIPANT: Let me thank the Electronic Tools Committee under your chairmanship that has organized
this session and all the other work that you have done. I think it is an exciting time to see how the electronic
tools are developing and enabling us to share information in the Classification. We appreciate putting this
session into the ICE effort, as we can see how links could be established between this type of work and the
mortality work; it is certainly the wave of the future. So I was wondering whether the Committee and the
panelists could advise us about the so-called ICD-XM and the SuperMICAR database, which will merge, in a
sense, the different vehicle modifications. While you have been skeptical about this, from the different
approaches as outlined and presented, XML seems to be primed, at least from the beginning, for the XM
approach. I was wondering about the feasibility of using XML as the way to go.

K. HORNE: I do not see any reason why the XML cannot be used. No matter what system we are using, |
think that it certainly will be capable of outputting in that format.

M. SCHOPEN: I believe that XML is more flexible than the database, and it depends on the data you have
to match. If the granularity is gross, you cannot do it in the database; if the granularity is very fine, XML is
better. A disadvantage of XML is there is no indexing, and there are no consistency checks easy to implement.
It is easier to handle in the database; that is why I think that the hybrid approach is the future.

PARTICPANT: 1 think that this know-how has to be documented in terms of its functionality, scalability,
transferability, and costs. For example, if the mortality people would like to take the path of the morbidity
people, it would be good to have some sort of a roadmap. We would do it for the primary care version or
other versions. So the Electronic Tools Committee would be some sort of a powerhouse if you enable them.

M. SCHOPEN:  So far, we are on the mark-up side, and we do only as SGML or XML whatever it is. We
are rethinking our approach; a consultant with whom we discussed it said XML plus database. So there will be
the knowledge in the near future, and we will keep track of what is happening there.

D. BERGLUND: I do think there is a lot to be said with embedding a certain amount of XML in the
database for some types of formatting. Using a database alone, with none of the XML for formatting, you can
lose some things such as subscripts. You might have something like B—12 and then wonder, “Is this a vitamin
or is it a code?”” Although we do not have a B—12, it might be a little confusing for an automated system that
is trying to sort out what that would represent.
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M. SCHOPEN: I completely agree. Sue, what are your experiences?
S. WALKER: This is not my area of expertise, so I do not really have anything to say, other than I certainly

think we have the expertise with the XM versions to do something for maintaining and developing ICD-10,
and I think we should move quickly to harness that expertise and use it.
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ICD-10 Thesaurus: An Alternative to the ICD-10 Alphabetical Index?

Dr. Michael Schopen, German Institute of Medical Documentation and Information (DIMIDI), Germany

I wonder whether there are alternatives to the Alphabetical Index we have to ICD-10. In Germany, we
have the ICD-10 Thesaurus as an alternative. I am going to give a brief presentation of that approach.

We have the printed Alphabetical Index for book readers for manual coding, and we have heard a lot
about computer dictionaries for automated coding. We have to maintain both. The question is how can you
bridge the gap? I shall say a few words about the present situation, international experiences, and the thesaurus
for morbidity. Then I ask the question, “Is this approach useful for mortality?”

We have seen the MICAR dictionary, 150,000 entries; the Italian dictionary, 178,000. When we discussed
automated coding in Germany, the first reaction was, “Well, we have to translate the MICAR dictionary,” and
then we asked the question, “Do we really have to translate the MICAR dictionary?”” because that would
mean a huge effort. Then we heard about the Swedish experience: less than 7,000 entries, but language
standardization.

What is our experience with morbidity? We made a mistake for ICD-9; we translated the ICD-9 Index.
We made a mistake for ICD-10; we translated the Alphabetical Index. Our doctor said, “I do not find my
diagnosis in this Index. I looked for urinary-tract infection and the only thing I see is ‘urinary, see condition.’
What does that mean?”’

In 1996, we collected terms from hospital-discharge records and ambulatory reimbursement records, and
we set up our very first thesaurus of those terms actually being used. It was tested in 1997 and updated three
times afterwards. Now, it is a database with over 30,000 terms, and more than 60,000 searchable words in a
book.

The problem with the book version, which is useful for manual coding, is that it is not a useful
dictionary for automated coding; on the other side of the coin, the computer version is useful for automated
coding, but not for manual coding. We asked, ““Is it possible to create the book version automatically from the
computer version?” In normal languages, it is; however, German is not a normal language. What we want is a
computer version, ‘‘chronically lateral kidney function disorder,” and for the book version, we want, ‘kidney
function disorder, chronic unilateral,” ‘““function disorder, chronic kidney unilateral,” and so on. This is easy in
English, but German is an awful language. Surely, there is not another language that is so slipshod and
system-less, and so slippery and elusive to the grasp. One is washed about in it, hither and thither, in the most
helpless way; and when, at last, he thinks s/he has captured a rule that offers firm ground on which to take a
rest amid the general rage and turmoil of the ten parts of speech, s/he turns over the page and reads, “Let the
pupil make careful note of the following exceptions.” S/he runs his/her eye down and finds that there are more
exceptions to the rule than instances of it.”” This is true. Even the Germans do not know the rules, and they do
not understand them. Some German words are so long that they have a perspective. Observe these examples:
“Freundschaftsbezeigungen.” ‘‘Dilettantenaufdriglichkeitens-tadtverordnetenversammlungen.” These things are
not words. They are alphabetical processions. And they are not rare. One can open a German newspaper at any
time and see them marching majestically across the page.

Well, we cannot do that automatically. We have added some information to the text in the computer
version, and what it says here is we have a noun phrase, an adjective, “chronic,” an adjective, ‘“‘unilateral,”
another noun phrase, consisting of “‘kidney function disorder,” and another nice feature of the German
language, filled-in characters, which we use to glue the words together. These fill-in characters have few
systematical rules; the ending, for instance, makes ‘“kidney” plural and the “‘s’ makes it genitive. It is really
confusing, and the computer has problems to know what is what. Is it plural? Is it some character where it can
split the word?

With this additional information, now, we can generate the text in an index format. How does the
computer know this is an adjective? It cannot delete this inflection of character at the end. The computer
knows, “I can split near kidney function disorder. I can split it at ‘near,” at ‘function,” and at ‘disorder,” and let
me get the indented form.” So the system is a learning system. Once you have tagged certain words, the
system learns how to tag them and contains a function that helps you to do that automatically, by and by.
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This thesaurus was applied to cause-of-death certificates. We were quite astonished that only 35 percent
of the phrases on cause-of-death certificates could be coded with a thesaurus. Obviously, terminology is
slightly different on cause-of-death certificates than on medical records. However, by adding about 1,000
phrases from cause-of-death certificates, we could increase this from 35 percent to about 80 percent. Still
80 percent is not enough for automatic coding, but it is better than nothing. So we have to collect texts from
cause-of-death certificates to enhance this thesaurus, and this will be a collaborative project between the
German Federal Statistic Office and the German Institute for Medical Documentation and Information.
However, the funding of this project is still uncertain. As you all know, the Minister of Finance has taken
away many resources from the budget, and, at the moment, there is no funding for this project.

Thank you.
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Mortality Data in the German Health Monitoring System
Christiane Rosenow, Federal Statistical Office, Germany

I am responsible for hospital statistics and causes of death statistics at the Federal Statistical Office of
Germany. The abbreviation for Health Monitoring System in German is GBE, which stands for
“Gesundheitsberichterstattung.” My lecture will cover two subjects: 1) what the German Health Monitoring
System is about and how it was developed, and 2) how you can find health data, in this case mortality data,
within the system.

In 1987, 2 years before the German Unification, the promotion funds of the then Ministry of Research
and Technology permitted the start of a project whose purpose was to take a stack of data sources and develop
a proposal for a concept of future health monitoring. Many data sources in the health sector were found, but
their output was uncoordinated and sometimes had no application whatsoever.

After some years of organizational and financial preparation, the main phase of the research project
started in 1994 when research institutes, epidemiologists, data-processing experts, and data providers—
coordinated by the Federal Statistical Office—worked untiringly to develop and implement the detailed
concept. The result of this was the health report in text form, supplemented by more detailed reports on special
issues. The search for a promising way to let the public know all about the manifold data and information pool
resulted in the idea for an online data information system that brings together all the relevant information of
the health sector in one database. The general aim of the project was to establish an infrastructure of health
data that can be used in politics, science, research, and by the interested public to discuss questions on health.
Financed by the Ministry of Health and Social Security and the Ministry of Education and Research, the
“Health Monitoring System” started its routine work. It is now a joint venture of the Federal Statistical Office
and Robert-Koch Institute.

The Robert-Koch Institute observes the incidence of diseases and relative risks of health in the population
and scientifically explains the necessary arrangements to effectively protect public health. It monitors the
health of the German population and coordinates the reporting system. The Federal Statistical Office operates
the Center for Information and Documentation of Health Data within the Ministry of Health and Social
Security. The GBE information system (IS-GBE) was released to the public on May 5, 1999. New releases
were issued in May 2001 and February 2003. Completing and updating the system will be an ongoing and
continuing process. Begun with 35 data sources in October 2000, there were about 100 data sources in the
system by January 2003.

There is, of course, an English and a German version. The English version contains less information than
the German, especially in the fields of texts; it may contain bugs because quality assessment has focused on
the German version. All the information can currently be accessed free of charge, and there are some
additional options, like an individual shopping basket for registered users. The IS-GBE contains about 650
million numbers from 100 data sources, about 300 ad hoc tables, 800 frozen tables, 320 illustrations, and
documentation for about 200 data sources. It has indicators calculated on the basis of acquired data. It has lists
of variables, definitions, information about the data owner, and the GBE print publications, which are not
usually translated into English.

Now, let us see what one can do to find data in the system. If you have access to the Internet, you start
by entering the name of the home page into the address bar, which is www.gbe-bund.de. You can select the
language by clicking on a flag that appears on the screen. If you want to search for data, you can either write
a key word (text string) into the provided field or you can search for a given topic. I will start with the search
via text string using the icon “‘search.”

You can put a text string into the provided field, such as “mortality causes of death.” When you write it
in and press “search,” the system starts and provides a little list. In this case, the system found 30 tables, no
diagrams, no texts, no definitions and no other documents. If you click on “tables,” a hit list will appear
sorted in alphabetic order. Scrolling further down, you will find mortality. Suppose we are interested in
mortality from 1998 onwards because it is coded in ICD-10. You select that and a new window opens
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containing a very small table, with the numbers for three groups from 1998 onwards until 2001. The big
advantage of IS-GBE is its flexibility to show data adapted to the users’ needs; the system offers possibilities
to change values into what is individually needed. The changeable variables in this example are region, age,
sex, and nationality. You can choose all nationalities, German, non-German, foreign, state-less, or unknown. It
is also possible to choose the region, that is, Germany as a whole or one of the states like Bavaria, Saxony,
and so on. You can choose male, female, or both sexes; you can choose all age groups or individual age
groups (by 5-year increments). Additionally, the system offers the possibility to subgroup (if you click on
them) by ICD codes at the three-digit level. Let us suppose that a user selects German nationality, the region
of Bavaria, male, the 25-30 age group, and then sub-groups by ICD code. To download the resulting table, he
would click on the “basket” icon for shopping basket; a new window would open and show a table that could
be downloaded in PDF or Excel format.

The other option is to do a search by topic. If you click on the icon “topic,” you will get a list of ten
main topics. If you choose ‘“health status™ as main topic, you get the subtopic ‘“‘mortality,” which will then
generate “‘causes of death.” Selecting the latter will generate a hit list containing 109 tables, 37 diagrams, no
links, no text, no definitions, but 8 other documents, including information about data sources, data owners for
this statistic, a person to contact if you want some more information on mortality data, information on the
purpose of the data collection, legal base, data collector, reporting stations, object under review, collection,
processing, publication, comparable data sources, remarks, and the last update. All the information you need
for this special statistic is in the system.

In summary, the content of the system includes standard services like general information, news board,
e-mail facilities, and online help. You can search for health data by either selecting one of the given topics or
typing in a key word (text string). Both will lead to texts, frozen tables, frozen graphs, or ad hoc tables. One
can view the frozen tables or modify the ad hoc tables and then store them. There are storing facilities like a
shopping basket where one can put all those documents. One can also delete them and, of course, download
them.

Thank you all for your attention.
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Questions
M. SCHOPEN: Thank you. All that is free of charge?
C. ROSENOW: Yes, free of charge.
M. SCHOPEN: Any questions for Christiane Rosenow?
E. JOUGLA: How do you manage with the confidentiality problems?
C. ROSENOW: That was my problem just yesterday. The data in the system is checked, so the only data
made available is data with no problem of confidentiality. If there is a confidentiality problem, the information

is not released, and the user will see a note that this is information we cannot give out.

S. NOTZON: My thanks for an excellent session. I think we have all been appropriately warned now about
the dangers of preparing one of these clinical modifications.
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Session 6: Training
Ron Casey (moderator), Australian Bureau of Statistics (ABS), Australia

I suppose all of us here who are responsible for mortality coding using automated systems have a large issue
that we have to deal with: training. Not only do we need to train our own staff in the automated mortality systems,
but we also need to train our coders in ICD; we also hope we can influence certifiers by helping to train them so
that they can provide us with better quality information on cause-of-death certificates.

We are going to have presentations on all three of those subjects: Tyringa Ambrose and Julia Raynor from the
National Center for Health Statistics will talk about multiple-cause coding with the MMDS System; Dr. Roberto
Becker from PAHO will demonstrate INTERCOD, which is a electronic tool that provides ICD training in a number
of languages; and Monica Pace from ISTAT, the Italian Statistical Office, will tell us about a certifier training
package that her office is developing for the European Union.

You have probably already heard at this meeting a number of references to the WHO Heads of Centers
Training and Credentialing Subgroup, which was established in 1999. The chair of that subgroup, Marjorie
Greenberg of MCHSC, is here today, and she will start this session by giving us an update on the subgroup’s
progress and activities.

153



Update of WHO Training and Credentialing Group

Marjorie Greenberg, WHO Collaborating Center for the Family of International Classifications for North
America, National Center for Health Statistics, Centers for Disease Control and Prevention, U.S. Department
of Health and Human Services

I will tell you about the context in which our group does its work, which is the WHO Collaborating
Centers for the Family of International Classifications, and then review the objectives of our subgroup and our
progress with each one.

In the Family of International Classifications, the flagship classification of long-standing use and
relationship to WHO, is the International Statistical Classification of Diseases and Related Health Problems
(ICD). Complementary to ICD is the newer International Classification of Functioning, Disability and Health
(ICF), which starts where ICD ends and looks at consequences, to some degree, of health conditions and
injuries and illness. Then there are a number of adaptations and associated products, such as the ICD-O. Our
subgroup is for the entire family although most of our work at this point has been done for ICD.

ICD and ICF are maintained by the WHO with this network of collaborating centers, which have been
established based on language and geography (initially language, but then geography as well). Around 1976, it
finally was determined that the U.S. does not necessarily speak the same language as the U.K. That was when
our collaborating center, the North American Collaborating Center, was established. We are responsible for the
classifications in the U.S. and in Canada. In that capacity, I work closely with both Statistics Canada and the
Canadian Institute for Health Information. We meet annually with WHO to advance our mission, which is to
develop, disseminate, implement, and update the classifications in order to support national and international
health information systems, statistics, and evidence.

The Training and Credentialing Subgroup was established in 1999 as part of the implementation of the
ICD-10 Committee, which has now been renamed the Implementation of the Family of International
Classifications Committee. When this group was formed, it recognized the importance of training for the
successful implementation of ICD-10, for assuring comparable international statistics, and for calling attention
to the profession and the skills required for medical coding and leading to some type of international
credential. This responded to the recommendations of the first ICE. I would say that I probably ended up as
Chair of this group because it is impossible to say “no” to Harry Rosenberg. This was very important to
Harry, and he asked that I advance this in the Collaborating Center network, particularly as we were
developing a work plan. The ICE called attention to the issues related to coding that Sam mentioned
yesterday: that in an automated environment you may not need as many coders, but you need more highly
trained ones who can deal with rejects and also change and modify the systems, etc.

At the second ICE, when I presented our plan to become a group and our terms of reference, several
participants asked about countries that do not use automated systems. For manual coding, they also had a great
need for raising the status of coders, for training coders in a standardized way, and for credentialing. So we
expanded our agenda to include automated and manual systems, mortality, and, eventually, morbidity because
when people found out what we were about, they noted a great need for this in morbidity, too, in most
countries. While a small number of countries have a more established profession for morbidity coders, quite a
few do not.

In any event, we have held meetings at each of the Collaborating Center meetings. Other than that, we
conduct most of our work through e-mails and conference calls. We do have a list serve. We welcome anyone
who is involved with the Collaborating Centers—or anyone else who is very interested in this subject—to
participate.

After our formation in 1999, the first thing we did was inventory the kind of training materials available.
We surveyed Collaborating Centers and regional offices in 2000-2001 to identify training materials and assess
the capacity of the centers and offices to deliver this training. The results of our inventory are on the subgroup
home page, which is part of the NCHS classification home page. In these inventories, we found quite a
number of training products available at a reasonable cost in several languages that most developers would
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allow to be translated into other languages. Most were paper-based, but many had plans for Web-based
products. Because some of those plans have now been realized, we need to update our inventory. The
Collaborating Centers and regional offices also reported a fair capacity to train coders and other trainers.
“Train the trainer” courses were particularly seen as important to multiply the effect, as some people refer to
it.

The other thing we wanted to do was a needs assessment to find out the need for coders and the training
currently being given to these coders. So we initiated a needs-assessment questionnaire. This was somewhat
more complicated because it had to go to the individual countries; the collaborating centers or regional offices
did not have the information we sought, except for their own countries. The Pan American Health
Organization (PAHO) was very helpful in translating those questionnaires, at least into the languages with
which PAHO deals. We heard from 27 countries on mortality and about the same number on morbidity. We
did confirm from that sample that the job titles and educational levels of the staff responsible for ICD-10
mortality coding varied tremendously. Most of the people had been trained on the job, rather than through
formal training programs. Involvement of physicians in coding varied quite a bit by region, as some of you
know. We are very keen on training certifiers on the certification of cause of death, and we are following that
very closely. We are less enthusiastic about physicians or clinicians doing their own coding because we do not
feel that that results in standardized information.

In many of the countries that reported, we learned that the coders have other responsibilities as well,
including data collection and analysis. We found out that there are a variety of training materials used
reflecting, of course, the languages needed. We also found that very few credentialing schemes exist. We asked
and found that quite a few countries reported that the number of trained coders was not adequate. We are now
revising these questionnaires to make them somewhat more user-friendly and plan to circulate them again in
2003. If you have not already responded in the first round, we would really appreciate your response. We are
trying to respond to a need out there, which is needs assessment. One of the things we are going to ask in this
revised questionnaire is whether it would be helpful to you if there were an international curriculum, that is, a
standardized core curriculum as well as international credentialing for mortality coders and for morbidity
coders as well.

As I said, the credentialing idea was one we were interested in from the beginning, so we developed an
international proposal for an international training and credentialing program, initially for mortality coders,
and, then, because of the interest, for morbidity coders as well. We recognized in that proposal the unique
issues related to manual versus automated coding and underlying-cause versus multiple-cause coding. We
presented this proposal to the International Federation of Health Record Organizations (IFHRO). Sue Walker,
one of the members of our group, is active in IFHRO and was able to facilitate that. IFHRO had not really
had much experience in dealing with mortality coders, but had a lot of experience with morbidity coders. At
their 2000 meeting, they basically accepted this proposal in principle, indicating that they would be involved
with this international effort, and formed a joint workgroup.

We have now identified three phases. The first phase is directed to the underlying-cause-of-death coders.
The second phase is morbidity coders, and the third phase is the multiple-cause-of-death coding. This is
because there are standards for underlying-cause-of-death coding, so we felt that we could move ahead with
core curriculum and credentialing. We cannot really do that for multiple-cause coding until there is
international agreement on standards for multiple-cause coding. We are looking to this group, the ICE, to help
us reach that goal. Our second phase is the morbidity coding because ICD-10, Volume 2, does have a standard
for morbidity coding.

The plan is that IFHRO would oversee the annual exam and could also certify essential courses.
However, I should point out that IFHRO is a voluntary organization, made up completely of volunteers; it does
not have an infrastructure that can do this independently, so that is something which we will examine more
closely.

If we are going to move towards credentialing to establish this profession more clearly in the
international arena, we need to have definitions, skill levels, and functions. For underlying cause, multiple
cause, and morbidity, we have developed definitions, skill levels, and functions for entry-level,
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intermediate-level, and advanced-level coders. We have also defined the nosological level because we feel that
it is very critical for this work. However, our recommendation, at this point, is that credentialing would be at
the intermediate and advanced levels.

The last thing that we worked on is the beginning of a core curriculum comprising the key educational
needs for mortality and morbidity coders. We found that the morbidity coders think it is harder to do
morbidity, and the mortality coders think it is harder to do mortality; some people think underlying-cause
coding is harder while others think it is multiple-cause coding. Despite all of those differences, we decided, at
the end of the day, that about 80 percent of the training needs were the same.

We identified 10 basic areas; our thinking is that we shall use a kind of modular approach. We will not
necessarily come up with complete training materials on any or all of these, but we will have existing training
materials assessed against these modules and then try to fill in where modules or training content does not
exist. The ten areas are as follows:

® 1) resource materials and essential references needed by a coder,

® ?2) knowledge of basic medical sciences,

® 3) privacy and confidentiality principles as they apply to the country in which a coder is working (because
we know they can differ quite a bit),

4) purposes for coding,

5) uses of underlying-cause-of-death, morbidity, or multiple-cause data,

6) users of the data,

7) a module on the ICD, including the history, structure, and updating (a number of training products
already include some of this),

8) discussion of the source documents that will be coded,

9) how to code, which is central to the course, and

® 10) a quality-assurance module.

Some members of our group are going to modify the core curriculum for morbidity coding; others have
volunteered to prepare a paper for our upcoming meeting in Cologne in October 2003 on how to develop an
exam that will lead to an international credential, using the expertise of members who are experienced in
developing exams. We will also ask those who come to the meeting in Cologne to bring existing exams in
their own languages so that we can initiate a process for developing the international exam. Our subgroup or
committee is also committed to developing a brochure on these training and credentialing activities that we
shall post on our Collaborating Center Web sites. Hopefully, the regional offices and WHO will also post it.
We shall also have it in hard copy. We are trying to be cognizant of the fact that not everybody is in an
automated environment, and we are also trying to deal with some of the language issues. PAHO has been very
helpful, and we may be reaching out to others of you to translate some of our materials for your own language
speakers.

We are now trying to receive feedback from the Collaborating Centers and from IFHRO. In addition to
Sue Walker and a member of my staff, who participate in [IFHRO, we have one very active IFHRO member
now at the American Health Information Management Association. We are hoping to draw more people from
IFHRO as well as stakeholders in other countries. We are looking to all of you who are not already
participating to give us your feedback.

We hope to continue our work in Cologne and then to have another stand-alone meeting next spring,
which is essential because we are pointing towards the 2004 IFHRO meeting to be held in Washington, DC in
mid-October. IFHRO only meets every four years, so we cannot miss this window of opportunity. We will
bring back to them the work that we have accomplished, get their buy into that, and initiate discussions with
them on how to establish the infrastructure for international credentialing and training.

That is what we have accomplished to date and what we hope to accomplish in the next year-and-a-half.
For this to be a truly international effort, we need very wide participation in our work, which will be helpful
to our common interest of improving the training and profession for coders.

Thank you very much.
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How to Become a Multiple-Cause Coder

Tyringa Ambrose and Julia Raynor, National Center for Health Statistics, Centers for Disease Control and
Prevention, U.S. Department of Health and Human Services

I am Tyringa Ambrose of NCHS. I am a member of the training team that is based in Research Triangle
Park, North Carolina. We have been asked to address what it takes to develop the skills necessary to be
considered a multiple-cause coder. There is a need in the United States for this ability, and this presentation
will describe the method that has proven successful for us to meet that need. Our training package has three
main parts: preclassroom, classroom, and postclassroom.

The pre-classroom materials include two programs, Basic Anatomy and Medical Terminology, which we
call Book 1, and Introduction to ICD-10 Coding, which we call Book 2. Before students come to class, they
need some knowledge of human anatomy and they need to be familiar with medical terminology. The first part
of the pre-classroom training satisfies this requirement for us. While some of our students do have previous
medical background, others do not, so this is a very important part of our training. It is a self-guided,
interactive tool providing a general overview of anatomy and physiology, followed by a more in-depth look at
each of the major body systems. The students answer frequent questions throughout the instructional material
and receive instant feedback on their answers. Students are allowed two tries before an answer is actually
provided for them. It is also necessary for students to have some knowledge of the international classification
of diseases (ICD). The Introduction to ICD provides a brief historical background, as well as some elementary
instruction and practice on finding medical terms in Volumes 1 and 3. As with Book 1, students are given two
opportunities to enter a correct answer, and immediate feedback also lets the students know if they are correct.
Students find the self-guided interactive learning tools very helpful as they progress toward the goal of
becoming a multiple-cause coder. A pre-classroom quiz that the students must complete successfully is a
prerequisite for admission to class. This helps ensure that each student has attained a certain level of
knowledge, and it allows for our class time to be spent more productively.

Successful completion of the pre-classroom materials is followed by a two-week classroom session.
Remember that at this point the students will have already worked through two CDs on their own, spent
several hours in self-study, and even completed two tests before even beginning the multiple-cause
instructions. Once the students arrive for class, they are provided with what we feel is one of the most
important tools for multiple cross coding, which is the 2-B Instruction Manual. This manual contains the
instructions necessary for accurate interpretation of data and proper assignment of multiple-cause codes. It is
updated annually as our staff continues to perfect and improve its contents. During the two weeks of class,
participants will study over 400 pages of instructions and will perform hands-on application of these concepts
by coding almost 400 examples. The classroom session is a very intensive learning experience. Trainers must
adhere to a very strict schedule in order to cover all necessary topics. Even with the rigorous daytime
schedule, students are still expected to complete homework assignments throughout the two weeks. For our
international students, class time is extended to three weeks to accommodate any language difficulties. An
added element for the international groups is that we are training students who will go back to their home
countries and, in turn, train others. Therefore, it is considered a “‘train the trainer’ course.

Upon completion of the classroom session, the student moves on to a rigorous testing process called the
Training Decks. A deck is a number of examples organized into a group or set for the student to code. A deck
may contain as few as 10 examples or as many as 300. The Training Decks are divided into 21 different
topics, each topic containing either three or four decks identified by A, B, C or D. Each deck has its own
acceptable error rate based on the difficulty of the topic, as well as the number of examples included. At a
minimum, all students are required to complete each of the A Decks. If an acceptable error rate is not received
on a deck, the student continues on to the next lettered deck until an acceptable error rate is achieved; at this
level of training, the student has only one chance to enter the correct code. Instant feedback is provided in the
form of explanations that direct students to the proper instruction in the 2-B Manual.

After the student has satisfactorily completed each of the Training Decks, they progress to the last phase
of our training process, the Qualification Deck. The Qualification Deck contains over 1,000 records arranged
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in random order, much as a coder would see in a typical office setting. The coder must be able to locate and
apply the proper instruction within the 2-B Manual, earning an acceptable error rate in order to qualify. The
error rate on the Q Deck is based on a statistically weighted scale, such that the conditions reported more
often are given greater priority than those that are seen less frequently. Unlike the previous training, the
students receive no feedback on the Q Decks until they have completed them and the data file is sent to
NCHS for processing. Once the error rate requirement has been satisfied, the student is deemed qualified as a
multiple-cause coder, receives a certificate of accomplishment, and begins coding live data. As you can see,
there are a large number of materials involved in the training of a multiple-cause coder. There is, however, an
additional element, that being the students themselves.

I am going to turn the podium over now to one of our senior nosologists, Ms. Julia Raynor, who will
address the topic of the human side of multiple-cause coding.

MS. RAYNOR: Thanks, Tyringa.

Training a multiple-cause coder involves the materials that we have talked about, but it is also important
to remember that multiple-cause coding requires a special kind of person. A person who is well-suited for this
type of work gives keen attention to detail, has a good memory, has good study and research habits, and has
the ability to interpret and apply instructional data accurately. The ability to work independently is also
desirable.

As you have seen, getting through the long process of qualification requires plenty of patience and
determination. The students who do follow through with the entire program usually do well. The process is so
long and intense that many students get discouraged and weary of the effort. They either move to different
departments within the agency or opt for a different career completely. Oftentimes, they are attracted by better
pay and shorter, less strenuous training periods.

Even after the student has completed the training package, there is much knowledge to be gained in
working in the changing field of medicine. Career coders who have been working with medical data for many
years confirm they continue to learn new things. The training office understands there is no substitute for
experience in the field of nosology. So while the training package itself is a critical part of becoming a
multiple-cause coder, truly, it is only the beginning of a career-long learning process.

Recognizing that the newly-trained coder is inexperienced and that there is still much to be learned
brings to light another issue. With the benefit of the automated system, a large percentage of the records are
handled electronically. The most difficult records are rejected for manual-coder review. The nature of the work
demands a high level of knowledge, even though the coder has minimal experience. Automation has brought
about an increase in the need for coders who are better trained. The efforts of the Training and Credentialing
Committee are very much appreciated because of this. As mentioned previously, students who persevere and
work through the entire training program usually do well. This is the system that has been used for many
years in the U.S. and has proven to be successful.

To make our classroom time more effective, NCHS at Research Triangle Park is developing a new
electronic training package involving the 2-B Multiple-Cause Coding Manual. It will be on a CD and will lead
the student step by step at their own pace through the topics relating to coding of diseases. Coding examples
and quizzes will be provided along the way, giving assurance that the student attending class for the first time
will be much more knowledgeable about the international classification of diseases and will already have some
experience with the coding instructions. The hope is that the formal classroom time can be reduced from the
present two weeks to one week and that week can be devoted to the most complex instructions, such as
complications of surgery, medical care, drug poisoning, and so forth. The training staff is working diligently on
the automation of the multiple-cause coding manual and looks forward to its completion. We believe it will be
a welcome addition to the total NCHS training package.

Thank you very much.
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Demonstration of INTERCOD
Dr. Roberto Becker, Pan American Health Organization (PAHO), Washington DC, U.S.
Note from the editors: This was a live interactive presentation of a software program on a laptop computer.

Some of you may have already seen the demonstration of INTERCOD in Brisbane, Australia. This system was
developed in Mexico at the National Classification Center, with participation of the National Committee on ICD
from Argentina, the Venezuela Center, and PAHO. It was released at the end of last year.

The basic menu covers ICD with background on the importance of ICD, purpose and applicability, and parts
of Volume 2. The text is not exactly the same as in Volumes 1 and 2; it is adapted and, in some instances,
expanded. The trainee can then navigate through the system.

The system also shows the basic sources of data. It covers both mortality and morbidity, according to what is
in ICD-10 for both. That means selection of underlying cause of death and main condition as defined in Volume 2.
It describes how to record causes of death on the international medical certificate of cause of death. We have
examples of the death certificate for almost all the countries in the Americas. Some parts of this software require
having Acrobat Reader, but if someone does not have it on his or her computer, the CD-ROM comes with Acrobat,
so it can be installed.

The next module is coding. Here, we have all the steps discussed: how to use Volumes 1 and 3 because,
basically, the training is in Volume 3. So the contents are discussed volume by volume, and we also have exercises.
Look at the question, for example, “What are the inclusion terms of A07.3?” and so on. The trainee needs to have
all three volumes with him or her.

One may also surf through the menu, directly jumping to another topic. For some pages, one needs to scroll
up and down and so on. We have other functions in this software such as anatomy training. The software also has a
Help section with an overview of the system.

At the end, one is presented with a complete evaluation, topic by topic, with many questions, not only coding
questions, but related to all topics covered. Almost all the questions not only tell the user whether they answered
correctly or incorrectly, but the right answer is provided in a complete statement. The user can follow his or her
own progress.

Another one of the resources is a glossary of 44 pages of terms, prefixes, etc.

Thank you.

159



Discussion

S. WALKER: My question is if some region wants to have NCHS come over and organize training for some
region, for example, southern Africa, is that feasible?

J. RAYNOR: We have had some international classes. The ones that we have had so far have been in the U.S.,
and we have invited other countries to come to triennial sessions. So you might be interested in that. If your interest
is in NCHS conducting a course in another area, then I would say the person to contact is Donna Glenn.

L.A. JOHANSSON: This is a question for Becker. Do you have any plan to update the code or keep track of the
updates to the ICD? I could not help noticing that you have the old version of Rule A, which has been expanded to
cover more conditions than in Chapter 18.

R. BECKER: Yes, I did not show the many updates; this is Version 1. We are waiting for some feedback to make
adjustments, improve, and include the updating being done in ICD-10.
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Preparation of EU Training Packages on Certification of Causes of Death

Monica Pace (presenter) and Silvia Bruzzone, Department of Social Statistics, Italian National Institute of Statistics
(ISTAT), Italy

Quite recently, Eurostat, the Agency for Statistics of the European Commission, made a call for tender (request
for bids) to create a training package to improve quality of certification of causes of death in Europe. Italy now has
the opportunity to develop this project. In this presentation, I am going to show you something about this project of
which we are in the early phases. The project began in January of this year with duration of 18 months. The
participating countries to this project are the 15 European Union Member States (EU 15); countries of the European
Economic Area / European Free Trade Association (EEA/EFTA); and Central and Eastern Europe countries (CEEC),
including Candidate countries and Western Balkan or “CARDS” countries (see Table 1).

Table 1. List of Participating Countries to the Project “Preparation of an EU Training Package on
Certification of Causes of Death.”

CEEC Countries:

a) Ten accepting countries after enlargement negotiated in December 2002 (formerly candidate countries):
Cyprus; Czech Republic; Estonia; Hungary; Latvia; Lithuania; Malta; Poland; Slovak Republic; Slovenia

b) Three Candidate countries not included in the enlargement: Bulgaria; Romania; and Turkey

¢) Five Balkan countries (“CARDS” countries): Albania; Croatia; FYR Macedonia; Bosnia Herzegovina;
Former Federal Yugoslav Republic: Serbia and Montenegro

EEA and EFTA countries:

Iceland; Norway; (Liechtenstein); Switzerland + EU

EU Countries (EU 15):

Austria; Belgium; Denmark; Finland; France; Germany; Greece; Ireland; Italy; Luxembourg; Netherlands;
Portugal; United Kingdom; Spain; Sweden

The aim of the project is to develop a common standard European training package for certifiers providing
tools fulfilling the WHO and Eurostat cause-of-death task force guidelines and recommendations on good
certification practices. After the development of these products, each country will be responsible to adapt them to its
own certificates forms and certification practice. The background for the present project is based on the results of a
previous project EU-DG SANCO-EUROSTAT ““Comparability and Quality Improvement of European
Causes-of-Death Statistics” prepared under contract for the EC by CépiDc—INSERM (F). As a result of that project,
the Eurostat Task Force on Causes of Death issued a set of recommendations on certification practices that form the
basis of the present training package requirements.
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To summarize the main aspects of these recommendations, I would like to focus your attention on a few
aspects such as:

® Training should be addressed both to medical students and physicians;

® Training should be performed at the end of clinical training as part of appropriate academic courses;

® The contents of the course and exams should be prepared by cause-of-death (COD) Statistics Offices in
collaboration with university teachers;

® Training opportunities for physicians should be included in “continuing medical education” programs;

® (COD Statistics Offices should take advantage of opportunities for informing doctors on death certification via:
queries, medical and public health journals, conferences and congresses for physicians;

® The training package should become a generalized reference on certification, further adapted by each European
country.

The undertaken actions comprise so far:

1) Setting up a steering board that includes representatives from various countries;

2) Updating the available information on training practices and some related issues by means of a
questionnaire sent to all the 40 participating countries listed in Table 1. In particular, we are focusing on 51
questions dealing with death certificate, infant death certificate, certification practices, confidentiality,
coverage, and ill-defined conditions. The questionnaire is based on a selection and an updating of the 182
questions submitted in 1999 during the project “Quality and Comparability Improvement of European
Causes-of-Death Statistics.”

3) Reviewing the existing information about certification practice and structures of certificates in all these
countries;

4) Updating part of the questionnaire used in the project on comparability and quality improvement;

5) Reviewing the existing training manuals, Web sites, and other resources on causes of death certification.

There are three expected outputs of this project. The first is a manual on certification in two languages,
English and French, with a strong emphasis on good certification practices. The importance of getting good data on
mortality for epidemiological purposes will be stressed. The pivotal role of physicians in such a complex process
will be highlighted too. The manual will contain several case histories with short descriptions of various aspects of
certification practice, examples of most common errors, and examples of correctly completed certificates for each
incorrect case. A draft manuscript is to be evaluated by October and its final version is expected by January 2004.

The second product we are about to develop is a Web-based training course to be developed only in English
for use with the Internet. It will be used as an e-learning training course on certification. It will contain introductory
pages on the importance of good completion practices, details on the aims of the training, examples on natural and
external causes, and a tutorial part with interactive completion of death certificates and multiple choice tests. After
completion of each exercise, the user will receive an immediate answer about the correctness of his/her answers; a
dialog box will be activated if help is needed. The e-learning tool prototypes will be tested during the project; its
final release is scheduled for the end of the contract, during Summer 2004.

Lastly, the third product is a basic-information leaflet in two languages (English and French). It is intended as
a quick reference guide, pocket-sized, to be used in everyday practice, so it will contain concise, quick information
and instruction. It is supposed to be spread in a campaign or intended for widespread dissemination. A first leaflet
draft will be evaluated during next November, while its final release is scheduled for the end of the contract, during
Summer 2004.

These are more or less the main features of this project. Thank you very much for your attention.
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Discussion

PARTICIPANT: I just have a brief question for Dr. Becker. How do you go about getting copies of
INTERCOD? Is it available for people who were planning to run courses on coding and so forth? What
limitations, legal and otherwise, are there for its use? Thank you.

R. BECKER: INTERCOD is copyrighted by PAHO. To get copies, just send an e-mail to us. We send them
by special mail and we ask for $30 to cover the e-mail and part of the cost of production. About the
limitations, well, it is a self-instruction package, so it depends very much on the trainee. It is for manual
coding, not for automatic coding.

PARTICIPANT: I have a question for Monica Pace about the certification product. In Canada, we are at the
very first stages of putting one together. Because we are a statistical agency and not a registrar or a legal
advisory in that sense, we at Statistics Canada find it very difficult to promote the certification when we are
not legally responsible for what the physician puts on the form. Medical associations and their malpractice
legal issues around it take priority over the statistical need that we have at our statistical agency. I was
wondering how you were advising your member countries to address that issue? Thanks.

M. PACE: The situation varies. I mean there is not a single situation in Europe, as you can easily
understand, from the list of countries involved. Obviously, it is something that we, as statistical institutes, at
the level of Eurostat should try to disseminate and to campaign as much as possible asking the assistance of
physicians. I think that physicians should be involved in this project. I mean that maybe we can give them
credits for their Continuing Medical Education. On principle, we should try to involve all the actors in this by
convincing them of the importance of the quality of data.

For instance, in my country, physicians are obliged by law to complete death certificate for statistical
purposes. They already know that this is for statistical purposes. So I think it varies from country to country; it
is a challenge we will try to accomplish the best way we can.

PARTICIPANT: As you say, there is a wide range in Europe of different legal frameworks; trying to cover
all the causes of death and how they should be certified, how will you deal with the question of who is
allowed to certify particular kinds of death? For example, in England and Wales, you cannot certify deaths
from accidents or violence.

M. PACE: This issue was discussed in the first steering board meeting we had with Lois Fingerhut’s (Injury
ICE) group participating. One of the first suggestions that we are trying to explore is to keep a warning before
the chapter dealing with the standard cause of death in which each country has to pay attention that each
physician should or should not complete that part of the training according to the laws in his/her country. This
is one of the solutions that Lois suggested to the steering board.

PARTICIPANT: I believe it is not just for external causes. There are countries where doctors cannot
complete a certificate for death when no one else is present.

M. PACE: Yes, the material we develop will be sort of generalized; we cannot really take into account each
country’s requirements. It will be the responsibility of each country to adopt or to select which part of the
complete tool is useful for its purpose. So I think you should be flexible and allow each country to use parts
that best fit with its own requirements.

PARTICIPANT: Is it actually a self-teaching course they can do or just very short instruction?
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M. PACE: The very short instruction is supposed to be the leaflet, the printed reference. Regarding the
software, I think it could be considered as self-instruction, but it is intended for use in the classroom, also in
the last year of medical school.

PARTICIPANT: I am interested in the teaching package for physicians because there was a lot of
information yesterday that was very important for the doctor, but I did not see an interesting, interactive
package for them. Most are designed for the coder, not for the physician. I went to the Web site of NCHS, and
found a very old handbook of how to write a death certificate and only two pages written for the coroner. Are
you going to design an interactive teaching program at NCHS?

T. AMBROSE: At Research Triangle Park, we do not do training of the physicians on filling out the death
certificates. Our Hyattsville office has developed some materials, though, for handing out to physicians to give
them some guidance on that. I believe it is paper-based.

A. MININO: Yes, most of our handbooks are available in hard copy, but they are also available through our
Web site. There you can get PDF versions of them. These handbooks are directed to the physicians and to the
coroners and to different people who take part in the process of collecting the data.

L.A. JOHANSSON: I have a question for Julia Raynor. You said that multiple-cause coding requires
patience and perseverance, and I completely agree. Apparently you have had the same experience as we in
Sweden. Could you say anything here about just how many people you lose before they have completed the
course?

J. RAYNOR: I am sorry. I do not have statistics on that. We usually get our students from the state vital
statistics offices, and sometimes they are not fully aware of what they are getting into. Once they find out how
difficult it is and how long it takes, they become very discouraged. I do not have the statistics that you are
asking for, but the ones who do stay with it do well.
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Session 7: Comparability Studies
Leslie Geran (moderator), Health Statistics Division, Statistics Canada

We will discuss comparability studies in this session. This is a very broad topic, because it is possible to
compare anything to anything else throughout the p